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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st coded data obtained from two or more frames which constitute a dynamic image with 
a coding algorithm containing an inter- frame predicting-coding algorithm accompanied by a motion 
compensation In a transformer coding method changed into the 2nd coded data which has a different 
configuration Some frames are used as a processing-object frame although set as the object of inter- 
frame predicting coding among two or more frames which constitute said dynamic image. The 2nd 
coded data equivalent to coded data which will be obtained when inter-frame predicting coding of a 
processing-object frame is performed with reference to the 2nd reference frame other than the 1st 
reference frame referred to in inter- frame predicting coding of a processing-object frame An inter- frame 
predicting-coding data reorganization collection process generated from the 1st coded data of 1 
containing a processing-object frame or two or more frames is included. Said inter-frame predicting- 
coding data reorganization collection process A transformer coding method characterized by including a 
motion information calculation process which should be included in said 2nd coded data, and which 
moves and computes information using motion information included in said processing-object coded 
data at least. 

[Claim 2] In said inter-frame predicting-coding data reorganization collection process Some frames of a 
frame on which inter-frame predicting coding was performed are used as the 1st reference frame. A 
frame on which inter- frame predicting coding was performed with reference to this 1st reference frame 
is used as a processing-object frame. Processing-object coded data which is the 1st coded data 
corresponding to [ use as the 2nd reference frame a frame referred to in inter-frame predicting coding of 
the 1st reference frame, and ] a processing-object frame, From the 1st reference mark-ized data which is 
the 1st coded data corresponding to the 1st reference frame The 2nd coded data corresponding to coded 
data obtained when inter-frame predicting coding of a processing-object frame is performed with 
reference to the 2nd reference frame is generated. In said motion information calculation process A 
transformer coding method according to claim 1 characterized by thing which should be included in said 
2nd coded data from motion information included in said processing-object coded data, and motion 
information included in said 1st reference mark-ized data, and for which it moves and information is 
computed. 

[Claim 3] It has an infanticide process which thins out the 1st coded data corresponding to some frames 
from the 1st coded data corresponding to two or more frames which constitute said dynamic image. In 
said inter- frame predicting-coding data reorganization collection process A frame corresponding to the 
1st coded data thinned out is used as the 1st reference frame. A frame on which inter- frame predicting 
coding was performed with reference to the 1st reference frame is used as a processing-object frame. A 
transformer coding method according to claim 2 which uses as the 2nd reference frame a frame referred 
to in inter- frame predicting coding of the 1st reference frame, and is characterized by generating the 2nd 
coded data. 

[Claim 4] Each macro block which constitutes a processing-object frame from said motion information 
calculation process is considered as a processing-object macro block. About each processing-object 
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v macro block, motion information corresponding to the processing-object macro block concerned is 

searched for from the a. aforementioned processing-object coded data. b. It asks for a location of the 1st 
reference macro block corresponding to the processing-object macro block concerned in said 1st 
reference frame from this motion information, c. Motion information corresponding to a macro block 
with largest area of a portion which overlaps said 1st reference macro block among each macro block in 
said 1st reference frame is searched for. d. A transformer coding method according to claim 2 
characterized by computing motion information for a motion compensation between the 2nd reference 
frame and a processing-object frame from said each motion information on a and c. 
[Claim 5] Each macro block which constitutes a processing-object frame from said motion information 
calculation process is considered as a processing-object macro block. A block which divided this 
processing-object macro block is considered as a processing-object block. About each processing-object 
macro block, motion information corresponding to the processing-object macro block concerned is 
searched for from the a. aforementioned processing-object coded data. b. It asks for a location of the 1st 
reference macro block corresponding to the processing-object macro block concerned in said 1st 
reference frame from this motion information, c. about each of two or more 1st reference blocks which 
divided said 1st reference macro block Motion information corresponding to a macro block with largest 
area of a portion which overlaps the 1st reference block concerned among each macro block in said 1st 
reference frame is searched for. Motion information on d. above a, A transformer coding method 
according to claim 2 characterized by computing motion information for a motion compensation 
between each processing-object block which divided said 2nd reference frame and said processing- 
object frame from each motion information searched for about each of two or more 1st reference blocks 
of said c. 

[Claim 6] Each macro block which constitutes a processing-object frame from said motion information 
calculation process is considered as a processing-object macro block. About each processing-object 
macro block, motion information corresponding to the processing-object macro block concerned is 
searched for from the a. aforementioned processing-object coded data. b. It asks for a location of the 1st 
reference macro block corresponding to the processing-object macro block concerned in said 1st 
reference frame from this motion information, c. Motion information corresponding to a macro block 
with largest area of a portion which overlaps said 1st reference macro block among each macro block in 
said 1st reference frame is searched for. d. Motion information corresponding to migration from a macro 
block with largest area of a portion which overlaps said 1st reference macro block to said 1st reference 
macro block is searched for. e. A transformer coding method according to claim 2 characterized by 
computing motion information for a motion compensation between the 2nd reference frame and said 
processing-object frame from said each motion information on a, c, and d. 

[Claim 7] While said inter-frame predicting-coding algorithm performs a motion compensation for every 
macro block which divided a frame It is the thing which divided a macro block and which performs 
orthogonal transformation of an inter-frame subtraction image, and generates coded data for every 
block. Said inter-frame predicting-coding data reorganization collection process Motion information and 
an orthogonal transformation coefficient which are contained in processing-object coded data, and an 
orthogonal transformation coefficient contained in the 1st coded data of the 1st reference frame are used. 
A transformer coding method according to claim 1 characterized by providing an orthogonal 
transformation coefficient calculation process which computes an orthogonal transformation coefficient 
of difference between reference images corresponding to the processing-object block concerned in the 
2nd reference frame for each [ which divided a processing-object frame ] processing-object block of 
every. 

[Claim 8] In said orthogonal transformation coefficient calculation process, two or more macro blocks 
which divided a processing-object frame are respectively considered as a processing-object macro block. 
Two or more blocks which divided each processing-object macro block are respectively considered as a 
processing-object block. About each processing-object macro block, motion information corresponding 
to the processing-object macro block concerned is searched for from the 1st coded data of the a. 
aforementioned processing-object frame, b. It asks for a location of the 1st reference macro block 
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corresponding to the processing-object macro block concerned in said 1st reference frame from this 
motion information, c. about each processing-object block within the processing-object macro block 
concerned An orthogonal transformation coefficient of a subtraction image corresponding to each block 
which has a portion which overlaps the 1st reference block which is in the same location as a location 
within the processing-object macro block concerned of the processing-object block concerned among 
the 1st reference block which divided said 1st reference macro block, Physical relationship with each 
block which has a portion which overlaps the 1st reference block and this concerned, A transformer 
coding method according to claim 7 characterized by computing an orthogonal transformation 
coefficient of difference with a reference image corresponding to the processing-object block concerned 
and the processing-object block concerned in the 2nd reference frame from an orthogonal transformation 
coefficient of a subtraction image corresponding to the processing-object block concerned. 
[Claim 9] In said orthogonal transformation coefficient calculation process, two or more macro blocks 
which divided a processing-object frame are respectively considered as a processing-object macro block. 
Two or more blocks which divided each processing-object macro block are respectively considered as a 
processing-object block, a. Motion information corresponding to the processing-object macro block 
concerned is searched for from the 1st coded data of said processing-object frame, b. It asks for a 
location of the 1st reference macro block corresponding to the processing-object macro block concerned 
in said 1st reference frame from this motion information, c. An orthogonal transformation coefficient of 
a subtraction image corresponding to a macro block with largest area of a portion which overlaps said 
1st reference macro block in said 1st reference frame, An orthogonal transformation coefficient of a 
subtraction image corresponding to the processing-object macro block concerned to the processing- 
object macro block concerned, A transformer coding method according to claim 7 characterized by 
computing an orthogonal transformation coefficient of difference with a reference image corresponding 
to the processing-object macro block concerned in said 2nd reference frame. 

[Claim 10] Said frame is the transformer coding method according to claim 1 which is constituted by 
two or more fields and characterized by generating said 2nd coded data by using each of these fields as 
said processing-object frame. 

[Claim 1 1] Two or more frames which constitute said dynamic image consist of two or more picture 
groups. Said inter- frame predicting-coding data reorganization collection means When each picture 
group contains two or more B frames in I frames and subsequent P inter-frame or P frames, and 
subsequent P inter- frame A transformer coding method according to claim 1 characterized by thinning 
out B of one frames of these and changing B frames which remained into P frames which referred to 
only I before that, or P frames. 

[Claim 12] A transformer coding method according to claim 1 characterized by providing the following. 
Said inter-frame predicting-coding data reorganization collection process is an image data reload process 
which restores image data of two or more frames which constitute said dynamic image from said 1st 
coded data. A motion information correction process which should be included in said 2nd coded data 
replaced with the motion information concerned by searching for image data which was computed by 
said motion information calculation process, and which moved, and was restored by image data reload 
process when information was inaccurate in which move and information is searched for A coding 
process which was acquired according to image data obtained according to said image data reload 
process, said motion information calculation process, and said motion information correction process 
and which moves, encodes using information and generates said 2nd coded data 
[Claim 13] Said motion information correction process by decoding said 1st coded data For each 
[ which constitutes a processing-object frame ] processing-object macro block of every To said 1st 
coded data Motion information corresponding to the processing-object macro block concerned included 
A prediction error decode process in which the 1st prediction error which is the difference of image data 
of the processing-object macro block concerned at the time of performing a used motion compensation 
and image data of the 1st reference macro block corresponding to the processing-object macro block 
concerned in the 1st reference frame is searched for, For each [ which constitutes the processing-object 
frame concerned ] processing-object macro block of every, move and a motion compensation using 
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information computed according to said motion information calculation process is performed. A 
prediction error calculation process which computes the 2nd prediction error which is the difference of 
image data of the processing-object macro block concerned, and image data of said 2nd reference frame, 
Said 2nd prediction error beyond a predetermined value rather than said 1st prediction error about a 
large processing-object macro block Image data of the processing-object macro block concerned and 
image data corresponding to said 2nd reference frame are used. A transformer coding method according 
to claim 12 characterized by including a motion information-search process in which it searches for 
motion information which was acquired according to said motion information calculation process, and 
which is moved and is replaced with information. 

[Claim 14] Said motion information correction process is the transformer coding method according to 
claim 12 characterized by moving by said motion information-search process to this retrieval within the 
limits, and searching for information including processing which was computed by said motion 
information calculation process, and which moves, moves based on information and appoints the 
retrieval range of informational. 

[Claim 15] A transformer coding method characterized by providing the following. A motion judging 
process in which a motion of a dynamic image is judged from motion information included in the 1st 
coded data corresponding to two or more frames used as a processing object in a transformer coding 
method changed into the 2nd coded data which has a configuration which is different in the 1st coded 
data obtained from two or more frames which constitute a dynamic image with a coding algorithm 
containing an inter-frame predicting-coding algorithm accompanied by a motion compensation Some 
frames are used as a processing-object frame although set as the object of inter- frame predicting coding 
among two or more frames which constitute said dynamic image. The 2nd coded data equivalent to 
coded data which will be obtained when inter-frame predicting coding of a processing-object frame is 
performed with reference to the 2nd reference frame other than the 1st reference frame referred to in 
inter-frame predicting coding of a processing ****** frame An inter-frame predicting-coding data 
reorganization collection process generated from the 1st coded data of 1 containing a processing-object 
frame or two or more frames is provided. Said inter-frame predicting-coding data reorganization 
collection process is the 1st reorganization collection process performed when judged with a motion of a 
dynamic image being small according to said motion judging process. It is the 1st [ which should 
possess the 2nd reorganization collection process performed when judged with a motion of a dynamic 
image being large according to said motion judging process, and should include said 1st reorganization 
collection process in said 2nd coded data from motion information included in the 1st coded data of said 
processing-object frame, and motion information included in the 1st coded data of said 1st reference 
frame ] motion information calculation process which moves and computes information. Motion 
information and an orthogonal transformation coefficient which are contained in the 1st coded data of a 
processing-object frame, and an orthogonal transformation coefficient contained in the 1st coded data of 
the 1st reference frame are used. An orthogonal transformation coefficient calculation process which 
computes an orthogonal transformation coefficient of difference between reference images 
corresponding to the processing-object block concerned in the 2nd reference frame is provided for each 
[ which divided a processing-object frame ] processing-object block of every. The 2nd [ which should 
include said 2nd reorganization collection process in said 2nd coded data from motion information 
included in the 1st coded data of said processing-object frame, and motion information included in the 
1st coded data of said 1st reference frame ] motion information calculation process which moves and 
computes information, An image data reload process which restores image data of two or more of said 
frames from said 1st coded data, A motion information correction process which should be included in 
said 2nd coded data replaced with the motion information concerned by searching for image data which 
was computed by said 2nd motion information calculation process, and which moved, and was restored 
by image data reload process when information was inaccurate in which move and information is 
searched for, A coding process which was acquired according to image data obtained according to said 
image data reload process, said 2nd motion information calculation process, and said motion 
information correction process and which moves, encodes using information and generates said 2nd 
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coded data 

[Claim 16] The 1st coded data obtained from two or more frames which constitute a dynamic image 
with a coding algorithm containing an inter-frame predicting-coding algorithm accompanied by a 
motion compensation In transformer coding equipment changed into the 2nd coded data which has a 
different configuration Some frames are used as a processing-object frame although set as the object of 
inter-frame predicting coding among two or more frames which constitute said dynamic image. The 2nd 
coded data equivalent to coded data which will be obtained when inter-frame predicting coding of a 
processing-object frame is performed with reference to the 2nd reference frame other than the 1st 
reference frame referred to in inter-frame predicting coding of a processing ****** frame An inter- 
frame predicting-coding data reorganization collection means to generate from the 1st coded data of 1 
containing a processing-object frame or two or more frames is provided. Said inter-frame predicting- 
coding data reorganization collection means is transformer coding equipment characterized by including 
the motion information calculation section which should be included in said 2nd coded data, and which 
moves and computes information using motion information included in said processing-object coded 
data at least. 

[Claim 17] With said inter- frame predicting-coding data reorganization collection means Some frames 
of a frame on which inter- frame predicting coding was performed are used as the 1st reference frame. A 
frame on which inter-frame predicting coding was performed with reference to this 1st reference frame 
is used as a processing-object frame. Processing-object coded data which is the 1st coded data 
corresponding to [ use as the 2nd reference frame a frame referred to in inter-frame predicting coding of 
the 1st reference frame, and ] a processing-object frame, From the 1st reference mark-ized data which is 
the 1st coded data corresponding to the 1st reference frame The 2nd coded data corresponding to coded 
data obtained when inter-frame predicting coding of a processing-object frame is performed with 
reference to the 2nd reference frame is generated. In said motion information calculation section 
Transformer coding equipment according to claim 16 characterized by thing which should be included 
in said 2nd coded data from motion information included in said processing-object coded data, and 
motion information included in said 1st reference mark-ized data, and for which it moves and 
information is computed. 

[Claim 18] While said inter- frame predicting-coding algorithm performs a motion compensation for 
every macro block which divided a frame It is the thing which divided a macro block and which 
performs orthogonal transformation of an inter-frame subtraction image, and generates coded data for 
every block. Said inter-frame predicting-coding data reorganization collection means Motion 
information and an orthogonal transformation coefficient which are contained in processing-object 
coded data, and an orthogonal transformation coefficient contained in the 1st coded data of the 1st 
reference frame are used. Transformer coding equipment according to claim 16 characterized by 
providing the orthogonal transformation coefficient calculation section which computes an orthogonal 
transformation coefficient of difference between reference images corresponding to the processing- 
object block concerned in the 2nd reference frame for each [ which divided a processing-object frame ] 
processing-object block of every. 

[Claim 19] Transformer coding equipment according to claim 16 characterized by providing the 
following. Said inter-frame predicting-coding data reorganization collection means is a decoder which 
restores image data of two or more frames which constitute said dynamic image from said 1st coded 
data. The motion information correction section which should be included in said 2nd coded data 
replaced with the motion information concerned by searching for image data which was computed by 
said motion information calculation section, and which moved, and was restored by decoder when 
information was inaccurate and which moves and searches for information An encoder which was 
obtained by image data obtained by said decoder, said motion information calculation section, and said 
motion information correction section and which moves, encodes using information and generates said 
2nd coded data 

[Claim 20] Transformer coding equipment changed into the 2nd coded data which has a configuration 
which is different in the 1st coded data obtained from two or more frames which constitute a dynamic 
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image with a coding algorithm containing an inter- frame predicting-coding algorithm accompanied by a 
motion compensation characterized by providing the following Some frames are used as a processing- 
object frame although set as the object of inter-frame predicting coding among two or more frames 
which constitute said dynamic image. The 2nd coded data equivalent to coded data which will be 
obtained when inter-frame predicting coding of a processing-object frame is performed with reference to 
the 2nd reference frame other than the 1st reference frame referred to in inter- frame predicting coding of 
a processing ****** frame The 1st transformer coding section and the 2nd transformer coding section 
which are generated from the 1st coded data of 1 containing a processing-object frame, or two or more 
frames A motion of a dynamic image is judged from motion information included in the 1st coded data 
corresponding to two or more frames used as a processing object. When a motion of a dynamic image is 
late, the 1st coded data is supplied to the 1st transformer coding section. A switching means which 
supplies the 1st coded data to the 2nd transformer coding section when a motion of a dynamic image is 
quick is provided. Said 1st transformer coding section The 1st [ which should be included in said 2nd 
coded data from motion information included in the 1st coded data of said processing-object frame, and 
motion information included in the 1st coded data of said 1st reference frame ] motion information 
calculation section which moves and computes information Motion information and an orthogonal 
transformation coefficient which are contained in the 1st coded data of a processing-object frame, and an 
orthogonal transformation coefficient contained in the 1st coded data of the 1st reference frame are used. 
The orthogonal transformation coefficient calculation section which computes an orthogonal 
transformation coefficient of difference between reference images corresponding to the processing- 
object block concerned in the 2nd reference frame is provided for each [ which divided a processing- 
object frame ] processing-object block of every. Said 2nd transformer coding section is the 2nd [ which 
should be included in said 2nd coded data from motion information included in the 1st coded data of 
said processing-object frame, and motion information included in the 1st coded data of said 1st reference 
frame ] motion information calculation section which moves and computes information. A decoder 
which restores image data of two or more of said frames from said 1st coded data, The motion 
information correction section which should be included in said 2nd coded data replaced with the 
motion information concerned by searching for image data which was computed by said 2nd motion 
information calculation section, and which moved, and was restored by decoder when information was 
inaccurate and which moves and searches for information, An encoder which was obtained by image 
data obtained by said decoder, said 2nd motion information calculation section, and said motion 
information correction section and which moves, encodes using information and generates said 2nd 
coded data 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the compression transmission 
technology of dynamic-image information, especially relates to the transformer coding method and 
transformer coding equipment which change dynamic-image coded data into the dynamic-image coded 
data from which the configuration differed. 
[0002] 

[Description of the Prior Art] Digital data expresses different information, such as an alphabetic 
character, a graphic form, voice, and an image, and the multimedia which unifies these media and is 
dealt with unitary is capturing the spotlight in recent years. As an audio video coding method 
corresponding to this multimedia, there is MPEG(Moving Picture Experts Group) 1 grade of ISO/IEC, 
and various offers of the dynamic-image coding transmission system based on these are made. 
[0003] Drawing 24 (a) and (b) show the general configuration of this kind of dynamic-image coding 
transmission system, and the block diagram showing [ this ] the configuration of the encoder of a 
transmitting side (a) and this drawing (b) are block diagrams showing the configuration of the decoder 
of a receiving side. 

[0004] The encoder of a transmitting side has a subtractor 101, the DCT (Discrete Cosine Transform; 
discrete cosine transform) section 102, a quantizer 103, the reverse quantizer 104, the reverse DCT 
section 105, motion prediction and the compensation section 106, the variable-length encoders 107 and 
108, and multiplexer 109, as shown in drawing 24 (a). 

[0005] Moreover, the decoder of a receiving side has demultiplexing equipment 201 A, the variable- 
length decoders 201 and 206, the reverse quantizer 202, the reverse DCT section 203, an adder 204, and 
the motion compensation section 205, as shown in drawing 24 (b). In addition, the hardware of 
dedication constitutes each component of the encoder enumerated above and a decoder, and also DSP 
(digital signal processor) which performs a predetermined program may constitute it. 
[0006] In the configuration shown in drawing 24 (a) and (b), sequential supply of the image information 
of the picture group who becomes an encoder from the screen (henceforth a frame) of the predetermined 
number is carried out. An encoder encodes image information by making this picture group into one 
unit, including one frames [ I ] in one picture group — required — moreover — in addition, 1 or two or 
more P frames, and B frames can be included. Here, I frames is a frame set as the object of coding in the 
so-called frame. Moreover, P frames is a frame on which coding and decode are performed by referring 
to the image of the frame in front of the frame concerned, and B frames is a frame on which coding and 
decode are performed by referring to each frame of in front of the frame concerned and the back. 
[0007] Drawing 25 has illustrated actuation of an encoder when each frame which constitutes such a 
picture group is given one by one. in order [ in addition, ] to simplify explanation in this drawing 25 — I 
frames — then, the case where I frames and P frames are inputted into an encoder at the condition of PI 
frame and P2 frame is mentioned as the example. Hereafter, actuation of an encoder is explained with 
reference to this drawing 25 . 
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[0008] First, when the image information corresponding to I frames is inputted, processing by each 
component of the encoder in drawing 24 (a) is not performed, but coding in a frame of the image 
information of the present image (I frames) is performed by the predetermined coding algorithm, and the 
coded data obtained as a result is transmitted to a receiving side. Moreover, in an encoder, according to 
the decode algorithm corresponding to the above-mentioned coding algorithm, the image information of 
I frames is decoded from coded data, and it is saved as a reference image in the memory in motion 
prediction and the compensation section 106 (illustration abbreviation). 

[0009] Next, an input of PI frame divides the present image (PI frame) into two or more macro blocks 
MBij (i=l-M, j= 1 - N) in an encoder. Here, each macro block consists of a block of 2x2=4 piece, and 
each block is constituted by the 8x8=64 piece pixel. And in an encoder, the following processings are 
performed about each macro block MBij. 

[0010] First, motion prediction and the compensation section 106 search for reference macro block 
MBij 1 of the same size similar to the macro block MBij of the present image out of a reference image (I 
frames in this case). And this reference macro block MBij' moves, it considers that it became the macro 
block MBij, and the motion information V showing that spatial migration length and spatial bearing is 
outputted. Here, the motion information V is changed into a variable-length sign by the variable-length 
encoder 206. 

[001 1] A sub tractor 101 subtracts the image information of reference macro block MBij' from the image 
information of the macro block MBij, it asks for the difference of both images, and the DCT section 102 
gives DCT which is a kind of orthogonal transformation to this difference. 

[0012] A quantizer 103 quantizes the DCT coefficient of the subtraction image obtained from the DCT 
section 102, and the variable-length encoder 107 carries out variable length coding of the data obtained 
by this quantization. 

[0013] Although this DCT coefficient was quantized, with a variable-length sign, it moves, and the 
variable-length sign of Information V is multiplexed with multiplexer 109, and it is transmitted to a 
receiving side as coded data corresponding to the macro block MBij mentioned above. 
[0014] On the other hand, reverse quantization of the output data of a quantizer 103 is carried out with 
the reverse quantizer 104, and the output data of this reverse quantizer 104 are inputted into the reverse 
DCT section 105. Consequently, a subtraction image delta is outputted from the reverse DCT section 
105. Although this subtraction image delta is the image information corresponding to the difference of 
the macro block MBij of the present image (PI frame), and reference macro block MBij', since it is what 
is generated through the process of DCT, quantization, reverse quantization, and Reverse DCT, the error 
accompanying this is included. 

[0015] By the method of adding the subtraction image delta and reference macro block MBij 1 which 
were obtained from the reverse DCT section 105, motion prediction and the compensation section 106 
restore the image information of the macro block MBij in the present image (frame PI), and save it in 
memory as a reference image referred to in the case of coding of a consecutiveness frame. The above 
processing is carried out about all macro blocks MBij (i=l-M, j= 1 - N) that constitute the present image 
(PI frame). 

[0016] And an input of the following frame P2 performs the same coding processing as **** with 
reference to the reference image (image of a frame PI) saved in the memory in motion prediction and 
the compensation section 106. The same is said of each frame of consecutiveness of a frame P2. 
[0017] Drawing 26 has illustrated actuation of a decoder when [ of I P one P two frames transmitted 
from the encoder as mentioned above, and - ] each coded data is received. Hereafter, actuation of a 
decoder is explained with reference to this drawing 26 . 

[0018] First, when the coded data in [ of I frames ] a frame is received, in the decoder in drawing 24 (b), 
processing by each component of illustration is not performed, but decode of the coded data in a frame 
is performed according to the decode algorithm corresponding to the coding algorithm in a frame by the 
side of an encoder. Consequently, the same image information of I frames as what was stored in the 
motion prediction by the side of an encoder and the memory in the compensation section 106 is 
decoded, and this is saved as a reference image in the memory in the motion compensation section 205 
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in a decoder (illustration abbreviation). 

[0019] Next, PI frame coded data is inputted into a decoder. This coded data includes the following 
information corresponding to each in two or more macro blocks MBij (i=l-M, j= 1 - N) which divided 
the PI frame image. 

a. The variable-length sign obtained by giving DCT, quantization, and variable length coding to the 
difference between the macro block MBij concerned and reference macro block MBij 1 similar to this in a 
reference image (frame I) 

b. Variable-length sign showing the motion vector from reference macro block MBij' to the macro block 
MBij concerned of the motion information V 

[0020] In a decoder, demultiplexing equipment 201 A dissociates and each variable-length sign of Above 
a and b is returned to an actual numeric value with the variable-length decryption vessels 201 and 206. 
And according to each of such information, the following processings are performed for every macro 
block MBij. 

[0021] First, the subtraction image delta between the macro block MBij and reference macro block 
MBij' in a reference image (frame I) is restored by the reverse quantizer 202 and the reverse DCT 
section 203 from the actual numeric value acquired from the variable-length sign of Above a. 
[0022] Moreover, in the motion compensation section 205, according to the motion information V on 
the above b corresponding to the macro block MBij, the whereabouts of reference macro block MBij 1 in 
the reference image (frame I) corresponding to the macro block MBij concerned is called for, and 
reading appearance of the image information of this reference macro block MBij 1 is carried out from 
built-in memory (illustration abbreviation). And the image information of reference macro block MBij' 
and the above-mentioned subtraction image delta are added by the adder 204, and the image information 
of the macro block MBij is restored. 

[0023] The above processing is performed about all macro blocks MBij (i=l-M, j= 1 - N), and all the 
images of a frame PI are restored. The reload image of this frame PI is saved in the memory in the 
motion compensation section 205 as a reference image. 

[0024] And reception of the coded data corresponding to the following frame P2 performs the same 
decode processing as **** with reference to the reference image (image of a frame PI) saved in the 
memory in the motion compensation section 205. It is also the same as when the coded data 
corresponding to each frame of consecutiveness of a frame P2 is received. 

[0025] Now, by recently, coding transmission of a dynamic image is increasingly considered in various 
communication system. For this reason, although the coded data of a dynamic image was generated 
supposing transmission at a certain transmission rate, what must transmit this coded data at a different 
transmission rate from the original schedule may happen. 

[0026] In such a case, the number of the frames per picture group is reduced, and decreasing the data 
rate of coded data is called for. As technology for this, there is transformer coding which changes the 
method of coded data. Drawing 27 (a) shows the method for performing this transformer coding, and 
drawing 27 (b) is the block diagram showing the configuration of the conventional transformer coding 
equipment for performing this transformer coding. 

[0027] As shown in drawing 27 (b), conventional transformer coding equipment has the configuration 
which combined the encoder 200 of the same configuration as what is shown in the decoder 100 and 
above-shown drawing 24 (a) of the same configuration as what is shown in above-shown drawing 24 
(b). 

[0028] With this transformer coding equipment, as shown in drawing 27 (a), the coded data generated by 
the 1st coding method is decoded by the decoder 100, and the image obtained by this decode is encoded 
according to the 2nd coding method with an encoder 200. By performing such recoding, the coded data 
in which the data rate differed from the original coded data is generable. 
[0029] 

[Problem(s) to be Solved by the Invention] By the way, since the conventional transformer coding 
method mentioned above generated the coded data of other configurations by decoding the original 
image from coded data and carrying out recoding of this image, there are many amounts of operations, 
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and they are inefficient-like, and it had the problem that image quality deteriorated according to the 
conversion error accompanying decode and recoding of coded data. 

[0030] This invention is made in view of the situation explained above, and it is the small amount of 
operations and aims at offering the transformer coding method and transformer coding equipment which 
can change coded data into the coded data of other configurations. 
[0031] 

[Means for Solving the Problem] This invention the 1st coded data obtained from two or more frames 
which constitute a dynamic image with a coding algorithm containing an inter-frame predicting-coding 
algorithm accompanied by a motion compensation In a transformer coding method changed into the 2nd 
coded data which has a different configuration Some frames are used as a processing-object frame 
although set as the object of inter- frame predicting coding among two or more frames which constitute 
said dynamic image. The 2nd coded data equivalent to coded data which will be obtained when inter- 
frame predicting coding of a processing-object frame is performed with reference to the 2nd reference 
frame other than the 1st reference frame referred to in inter- frame predicting coding of a processing- 
object frame An inter-frame predicting-coding data reorganization collection process generated from the 
1st coded data of 1 containing a processing-object frame or two or more frames is included. Said inter- 
frame predicting-coding data reorganization collection process A transformer coding method 
characterized by including a motion information calculation process which should be included in said 
2nd coded data, and which moves and computes information using motion information included in said 
processing-object coded data at least is offered. Moreover, this invention offers transformer coding 
equipment which performs transformer coding by this transformer coding method. 
[0032] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to a drawing. 

[0033] A. The 1st operation gestalt A-l. transformer coding drawing 1 is drawing showing the example 
of transformer coding performed in the 1st operation gestalt of this invention. The picture group who 
consists of I frames and PI frame -P4 frame is illustrated by this drawing 1 . With this operation gestalt, 
coded data with a small data rate is generated by thinning out PI frame and P3 frame among each of 
these frames. Here, P2 frame is referring to PI frame thinned out, and refer to the P3 frame thinned out 
for P4 frame. When the thing corresponding to PI frame and P3 frame is thinned out out of coded data, 
it becomes impossible therefore, to decode an image (P2 frame and P4 frame) from the remaining coded 
data. 

[0034] The frame (this example P one frame and P three frames) thinned out with this operation gestalt 
among the frames on which inter- frame predicting coding was performed is used as the 1st reference 
frame. The frame (this example P two frames and P four frames) on which inter-frame predicting coding 
was performed with reference to this 1st reference frame is used as a processing-object frame. Let the 
frame referred to in inter- frame predicting coding of the 1st reference frame be the 2nd reference frame 
(this example I frames and P two frames). And with this operation gestalt, the coded data which will be 
obtained when inter-frame predicting coding of a processing-object frame is performed with reference to 
the 2nd reference frame is calculated from the coded data corresponding to a processing-object frame, 
and the coded data corresponding to the 1st reference frame. This is inter-frame predicting-coding data 
reorganization collection processing in this operation gestalt. 

[0035] A-2. The transformer coding plant layout drawing 2 is a block diagram showing the 
configuration of the transformer coding equipment for enforcing the transformer coding method 
concerning this operation gestalt. In drawing 2 , demultiplexing equipment 1 is equipment which moves 
with the variable-length sign of a DCT coefficient which had the coded data corresponding to each 
frame other than I frame quantized, and is divided into an informational variable-length sign. Variable- 
length decryption machine 2A is equipment which actually returns the variable-length sign of motion 
information to a numeric value. 

[0036] The motion information calculation circuit 2 is a circuit which performs motion information 
calculation processing which is a part of inter-frame predicting-coding data reorganization collection 
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processing mentioned above. If it furthermore explains in full detail, the motion information calculation 
circuit 2 will receive the motion [ corresponding to the motion information corresponding to a 
processing-object frame, and the 1st reference frame ] information corresponding to [ move and ] the 
frame of information and others corresponding to [ move and ] information and the 2nd reference frame 
from variable-length decryption machine 2A. When [ corresponding to a processing-object frame ] it 
moves and information is received, from the motion information corresponding to [ move and ] 
information and the 1st reference frame corresponding to a processing-object frame, the motion 
information calculation circuit 2 computes new motion information, and outputs it instead of the motion 
information on original. This new motion information is equivalent to the motion information which will 
be acquired when inter- frame predicting coding of a processing-object frame is performed with 
reference to the 2nd reference frame. The motion information corresponding to the 1st reference frame is 
discarded. The motion information corresponding to other frames passes through the motion information 
calculation circuit 2 as it is. Variable-length encoder 2B is a circuit which carries out variable length 
coding of the motion information which does in this way, moves and is outputted from the information 
calculation circuit 2. 

[0037] The variable-length decoder 3 is equipment which decodes the quantization data of a DCT 
coefficient from the variable-length sign outputted from demultiplexing equipment 1. Moreover, the 
reverse quantizer 4 is equipment which carries out reverse quantization of this quantization data, and 
outputs a DCT coefficient. 

[0038] The DCT coefficient calculation circuit 5 is a circuit which performs DCT coefficient calculation 
processing which is a part of inter- frame predicting-coding data reorganization collection processing 
mentioned above. If it furthermore explains in full detail, the DCT coefficient calculation circuit 5 will 
receive the DCT coefficient corresponding to a processing-object frame, the DCT coefficient 
corresponding to the 1st reference frame, the DCT coefficient corresponding to the 2nd reference frame, 
and the DCT coefficient corresponding to other frames from the reverse quantizer 4. When the DCT 
coefficient corresponding to a processing-object frame is received, from the DCT coefficient 
corresponding to [ move and ] information and a DCT coefficient, and the 1st reference frame 
corresponding to a processing-object frame, the DCT coefficient calculation circuit 5 computes a new 
DCT coefficient, and outputs it instead of the original DCT coefficient. This new DCT coefficient is 
equivalent to the DCT coefficient which will be obtained when inter- frame predicting coding of a 
processing-object frame is performed with reference to the 2nd reference frame. The DCT coefficient 
corresponding to the 1st reference frame is discarded by the DCT coefficient calculation circuit 5. The 
DCT coefficient corresponding to other frames passes through the DCT coefficient calculation circuit 5 
as it is. 

[0039] A quantizer 6 is equipment which quantizes the DCT coefficient outputted from the DCT 
coefficient calculation circuit 5, and outputs quantization data. Moreover, the variable-length encoder 7 
is equipment which carries out variable length coding of this quantization data, and outputs it. The 
multiplexing machine 8 is equipment which multiplexes and outputs the variable-length sign of the 
motion information on each frame obtained from the variable-length encoder 22, and the variable-length 
sign corresponding to the DCT coefficient of each frame obtained from the variable-length encoder 7. 
[0040] Next, the contents of processing of the motion information calculation circuit 2 are explained in 
detail. For example, the case where infanticide of P3 frame is performed is considered in drawing 1 . In 
this case, for P3 frame, the 1st reference frame and P4 frame are [ a processing-object frame and P2 
frame ] the 2nd reference frames. Although the coded data corresponding to a processing-object frame 
(P4 frame) moves for every macro block in this frame here and information is included here, such 
motion information is the contents showing the motion from the condition of the 1st reference frame (P3 
frame). Therefore, to thin out the 1st reference frame (P3 frame), it is necessary to ask for each area 
which each macro block in a processing-object frame (P4 frame) occupied in the screen of the 2nd 
reference frame (P2 frame), and to search for the new motion information (henceforth the motion 
information between PP2-4 for convenience) corresponding to migration from each area to the location 
of each macro block of a processing-object frame. So, in the motion information calculation circuit 2 in 
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this operation gestalt, motion information between these PP2-4 is computed by the following method. 
[0041] In drawing 3 , it is one in each macro block which constitutes a processing-object frame (P4 
frame) that it is with a processing object MB. Here, when the macro block (henceforth the 1st reference 
MB) similar to the image of a processing object MB is included in the 1st reference frame (P3 frame), 
the motion information V0 corresponding to migration from this 1st reference MB to a processing object 
MB is included in the coded data of a processing-object frame (P4 frame). Therefore, it can ask for the 
location within the 1st reference frame of the 1st reference MB using the location and this motion 
information V0 within the processing-object frame of a processing object MB. 

[0042] However, though the image (henceforth the 2nd reference MB) similar to this 1st reference MB 
was contained in the 2nd reference frame (P2 frame), it cannot ask for the whereabouts location of that 
image directly from the motion information on the 1st reference frame (P3 frame). The reason is as 
follows. 

[0043] Generally, the 1st reference MB is in agreement with neither of each macro block which divided 
the 1st reference frame (P3 frame), and will usually be in the condition of having straddled four macro 
blocks, like illustration. Here, motion information is information defined for each [ which constitutes a 
frame ] the macro block of every, and the motion information VI -V4 has become settled about four 
macro blocks with which the 1st reference MB is straddling. However, no these macro blocks are in 
agreement in the 1st reference MB. Thus, the coded data of the 1st reference frame (P3 frame) cannot be 
directly asked for the whereabouts location of the 2nd reference MB in the 2nd reference frame (P2 
frame) since it moves and information does not exist corresponding to the 1st reference MB from the 
motion information on the 1st reference frame (P3 frame). 

[0044] So, in this motion information calculation circuit 2, the motion information corresponding to 
migration from the 2nd reference MB to a processing object MB as follows is computed. 
Step SI : The motion information calculation circuit 2 first chooses the motion information 
corresponding to the macro block with the largest area of the portion which overlaps the 1st reference 
MB out of four macro blocks which the 1st reference MB is straddling. In the example shown in 
drawing 3 , since the area of the duplication portion between the 1st reference MB is [ the macro block 
b4 ] the largest among four macro blocks, the motion information V4 corresponding to this macro block 
b4 will be chosen. 

Step S2:, next the motion information calculation circuit 2 calculate the calculation value Vnew of the 
motion information corresponding to [ perform the following operations using information V4 by 
moving, and ] migration from the 2nd reference MB to a processing object MB corresponding to a 
processing object MB for which it asked [ in / move and / information V0 and the above-mentioned step 
S2]. 

[Equation 1] 

Vnew = V4+V0 (1) 

[0045] the motion information calculation circuit 2 performed each macro block [ in / for the processing 
explained above / a processing-object frame (P4 frame) ] as a processing object MB, and corresponded 
to migration from the 2nd reference MB (thing corresponding to each macro block) in the 2nd reference 
frame (P2 frame) to the processing-object macro block concerned about each macro block - it moves 
and the informational calculation value Vnew is calculated. Moreover, when there, are two or more 
frames thinned out so that it may illustrate to drawing 1 , the motion information calculation circuit 2 
calculates the calculation value of the motion information between the frame which the frame thinned 
out is referring to, and the frame which is referring to the frame thinned out with the same procedure as 
the above. 

[0046] Next, the contents of processing of the DCT coefficient calculation circuit 5 are explained in full 
detail. One in each processing object MB contained in a processing-object frame (P4 frame) is shown in 
drawing 4 . Each processing object MB is constituted by four blocks like illustration. By the premised 
inter-frame-in this operation gestalt predicting-coding method, DCT of an inter-frame subtraction image 
is performed in this block unit. Below, the correction procedure of the DCT coefficient of the 
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subtraction image corresponding to one block in the processing object MB of illustration (henceforth a 
processing-object block) is taken up. 

[0047] First, one MB in the 1st reference frame (P3 frame) is shown in drawing 4 , and this MB contains 
1st reference block b f similar to the image of a processing-object block of a frame P4. Hereafter, this 
block b' is called the 1st reference block for convenience. 

[0048] If the DCT coefficient of the subtraction image between the 2nd reference frame (P2 frame) 
corresponding to this 1st reference block b 1 and the 1st reference frame (P3 frame) is obtained from the 
coded data of the 1st reference frame (P3 frame) By adding this DCT coefficient to the DCT coefficient 
corresponding to the processing-object block of a processing-object frame (P4 frame), the DCT 
coefficient corresponding to a processing-object block is correctable to the contents which referred to 
the 2nd reference frame. However, the DCT coefficient supplied to the DCT coefficient calculation 
circuit 5 from the reverse quantizer 4 is a DCT coefficient corresponding to each block which divided 
each frame, and there is no DCT coefficient corresponding to 1st reference block b* into this. So, in the 
DCT coefficient calculation circuit 5 in this operation gestalt, the DCT coefficient corresponding to 1st 
reference block b' as follows is computed. 

[0049] First, in drawing 4 , 1st reference block b' is straddling four blocks bl-b4. The DCT coefficient 
calculation circuit 5 Horizontal length wl and height lay length hi of a portion which have invaded in 
block bl among this 1st reference block b\ It asks for the length w2 with the horizontal portion which 
has invaded in block b2, the height lay length h2 and the horizontal length w3 of the portion which has 
invaded in block b3, the height lay length h3 and the horizontal length w4 of the portion which has 
invaded in block b4, and the height lay length h4 respectively. 

[0050] next -- each -- a block ~ bi (i=l-4) - having corresponded - DCT a coefficient - a matrix - 

Bi (i=l-4) - ** — having carried out — a case DCT -- a coefficient - calculation a circuit - five - 

the - one - a reference block — b — 1 - having corresponded - DCT — a coefficient - calculation - a 

value — a matrix -- B — 1 — a degree type -- asking . 

[Equation 2] 
4 



B 3 — 2 H „ i 
i = 1 



B. • H 



w i 



(2) 



[0051] Here, HHi is the DCT coefficient of hhi, Hwi is the DCT coefficient of hwi, it reaches each hhi 
and hwi is given as follows. 
[Equation 3] 

h h i = h h2 = 



0 



(3) 



[Equation 4] 
h w i = h W2 = 



0 0 

Iwl 0 



(4) 



[Equation 5] 
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0 



0 



h h a = h h 4 = 



[Equation 6] 



Ih. o 



(5) 



0 



w i 



0 



(6) 



[0052] The place which the notation of a matrix using Ihi or Iwi means in each above-mentioned 
formula is as follows. That is, supposing it is hi=4, for example, each above-mentioned formula is 
expressed as follows. 
[Equation 7] 

f 00001000 
0 0 0 0 0 10 0 
0 0 0 0 0 0 10 
0 0 0 0 0 0 0 1 
00000000 
00000000 
00000000 
00000000 



h i 



0 



(7) 



[Equation 8] 

' 0 0 
I hi o 



f 0 0 0 0 0 0 0 0^ 
00000000 
00000000 
00000000 
10 0 0 0 0 0 0 
0 10 0 0 0 0 0 
0 0 10 0 0 0 0 
0 0 0 10 0 0 0 



(8) 



[0053] Although the DCT coefficient calculation circuit 5 is a subtraction image between the 2nd 
reference frame (P2 frame) and the 1st reference frame (P3 frame) as mentioned above and 
corresponded to 1st reference block b', if a DCT coefficient is computed It adds to the DCT coefficient 
of a processing-object block of this DCT coefficient, it is a subtraction image after the motion 
compensation between the 2nd reference frame (P2 frame) and a processing-object frame (P4 frame), 
and a DCT coefficient is obtained although it corresponded to the processing-object block. 
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[0054] And about other blocks in a processing-object frame (P4 frame), the DCT coefficient calculation 
circuit 5 performs the same processing as the above, and corrects the DCT coefficient of the whole block 
in a processing-object frame. As mentioned above, although the case where P3 frame was thinned out 
was explained to the example, it is also the same as when thinning out other frames. The above is the 
details of the transformer coding equipment concerning this operation gestalt. 
[0055] In constituting the transformer coding equipment concerning this operation gestalt, drawing 5 
shows what was deleted among what was contained in the transformer coding equipment concerning the 
conventional technology. Since the coded data which operated the specific frame on a curtailed schedule 
by processing it with coded data is generated according to this operation gestalt, without decoding an 
image 'from coded data, DCT, the reverse quantization, Reverse DCT, motion prediction, and 
compensation for carrying out recoding of Reverse DCT and the decoded image for decode of an image 
become unnecessary. For this reason, the error produced by these unnecessary conversion can be 
abolished, and deterioration of the image quality accompanying transformer coding can be reduced, and 
the amounts of operations and the operation times for transformer coding can be reduced sharply. 
Moreover, since an image is not decoded from coded data, the memory for storing the decoded image is 
unnecessary, and hardware of transformer coding equipment can be made small-scale. 
[0056] A-3. An example of the motion information calculation algorithm performed by the information 
calculation circuit 2 ( drawing 2 ) to move was shown by the 1st operation gestalt explained beyond the 
example of everything but a motion information calculation algorithm. However, there is another 
example in motion information calculation Argo RISUMU which may be performed by the motion 
information calculation circuit 2. 

[0057] A-3-1. The example of one example offers the suitable transformer coding method for the coded 
data which can perform a motion compensation for every block like MPEG-4 or H.263, and transformer 
coding equipment. In this example, the motion information calculation algorithm of the motion 
information calculation circuit 2 (refer to drawing 2 ) in the operation gestalt of the above 1st is changed 
into what is shown in drawing 6 . Hereafter, a processing-object frame and P3 frame are used as the 1st 
reference frame, P2 frame is used as the 2nd reference frame for P4 frame, and the motion information 
calculation algorithm depended on this example is explained supposing the case where P3 frame (the 1st 
reference frame) is thinned out. 

[0058] It moves by this algorithm with the following procedures, and information is computed with it. 
Step 1: First search for the 1st reference macro block corresponding to the processing-object macro [ in / 
it moves, and information V0 is searched for, and / the 1st reference frame from this motion information 
V0 ] block concerned corresponding to the processing-object macro block in a processing-object frame. 
[0059] The motion information corresponding to the macro block with the largest area of the portion 
which overlaps the 1st reference block concerned among each macro block in the 1st reference frame for 
each [ which divided the 1st reference macro block in step 2:, next the 1st reference frame ] reference 
block [ the ] of every is searched for. In the example of drawing 14 , about the 1st upper left reference 
block, since the area which overlaps the upper left macro block bl is the largest, the motion information 
VI corresponding to the macro block bl of this upper left will be chosen from the coded data of the 1st 
reference frame. Moreover, about the 1st upper right reference block, since the area which overlaps the 
upper right macro block b2 is the largest, the motion information V2 corresponding to the macro block 
b2 of this upper right will be chosen from the coded data of the 1st reference frame. Moreover, about the 
1st lower left reference block, since the area which overlaps the lower left macro block b3 is the largest, 
the motion information V3 corresponding to the macro block b3 of this lower left will be chosen from 
the coded data of the 1st reference frame. Finally, about the 1st lower right reference block, since the 
area which overlaps the lower right macro block b4 is the largest, the motion information V4 
corresponding to the macro block b4 of this lower right will be chosen from the coded data of the 1st 
reference frame. 

[0060] Step 3: Calculate motion information VI new-V4new to four blocks which divided the 
processing-object macro block [ in / it moves and / by the operation of information V1-V4 to a degree / 
the processing-object frame from the 2nd reference frame ] to which it chose for every reference block 
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[ the ] in the motion information VO on the above-mentioned step 1, and step S2. 
[Equation 9] 

VI ne w= V 1 + V0 

V 2 ne w=V 2 +V0 

V 3 ne w = V 3 +V0 

V 4 n e w = V 4 + V 0 

(9) 

[0061] Since the motion information between reference images is acquired about each block which 
divided the processing-object macro block according to this motion information calculation algorithm, 
optimal transformer coding can be performed to the coding method in which a motion compensation is 
possible for every block. 

[0062] A-3-2. Move by Example 2, next the motion information calculation algorithm shown in drawing 
7 (a) with the following procedures, and compute information with it. 

Step 1 : First search for the 1st reference macro block corresponding to the processing-object macro [ in / 
it moves, and information V0 is searched for, and / the 1st reference frame from this motion information 
V0 ] block concerned corresponding to a processing-object macro block from the coded data of a 
processing-object frame. 

Step 2:, next the macro blocks bl-b4 which overlap the 1st reference macro block among each macro 
block in the 1st reference frame are searched for, and the motion information corresponding to the 
macro block with the largest area of the portion which overlaps the 1st reference macro block among 
these macro blocks bl-b4 is searched for. In the example of drawing 7 (a), since the area of the 
duplication portion of the macro block b4 and the 1st reference macro block which were illustrated at 
the lower right among four illustrated macro blocks bl-b4 is the largest, the motion information V4 
corresponding to this macro block b4 will be chosen from the coded data of the 1st reference frame. 
[0063] In step 3:, next the 1st reference frame, the motion information deltaV4 from the center of the 1st 
reference macro block to the center of the macro block b4 with the largest area of a duplication portion 
with this 1st reference macro block is searched for (refer to drawing 7 (b)) ; 

Step S4: Search for the motion information Vnew to the processing-object macro block [ in / it moves 
and / by the operation of information delta V4 to a degree / the processing-object frame from 2nd 
reference REMU ] when it asked in the motion information V0 on the above-mentioned step 1, and step 
2 and when it asked in information V4 and step 3 by moving. 
[Equation 10] 

Vnew = V4+V0-AV4 (10) 

[0064] A-4. Explain the DCT coefficient calculation algorithm of the DCT coefficient calculation circuit 
in this operation gestalt with reference to other examples, next drawing 7 of a DCT coefficient 
calculation algorithm. With this operation gestalt, the DCT coefficient corresponding to the processing 
object MB after P three-frame (1st reference frame) thinning out is computed with the following 
procedure. 

Step SI: Ask for the DCT coefficient (namely, DCT coefficient of the difference of a processing object 
MB and the 1st reference MB) corresponding to a processing object MB out of P4 frame (processing- 
object frame) coded data first. 

It asks for the DCT coefficient (namely, DCT coefficient of the difference of the macro block b4 and 
Reference MB) corresponding to the macro block b4 with the largest area of the portion which overlaps 
the 1st reference MB among step S2;, next the macro blocks bl-b4 which overlap the 1st reference MB 
in P3 frame thinned out. 

The DCT coefficient corresponding to step S3:, next the processing object MB for which it asked in step 
SI, and the DCT coefficient corresponding to the macro block b4 searched for in step S2 are added, and 
it considers as the DCT coefficient corresponding to the coding MB after P three- frame thinning out of 
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this addition result. 

[0065] Since in this example the DCT coefficient corresponding to a processing object MB can be 
obtained by addition of a mere DCT coefficient and it is not necessary to perform an operation like 
several 2 in the operation gestalt of the above 1st, there is an advantage that the amount of operations is 
reducible. In addition, the DCT coefficient calculation circuit in this example may be combined with the 
motion information calculation circuit of the configuration of others besides the motion information 
calculation circuit in this example. 

[0066] A-5. With the operation gestalt explained one or more modifications, although explained using 
the concept of the frame in a picture group, not only a frame but this invention is applicable also to 
coding methods, such as MPEG-2 which deal with the field. For example, in the case of the television 
signal, one frame consists of the two fields so that it may illustrate to drawing 8 . And inter-frame 
predicting coding is performed among the odd number fields of the adjacent frame, and among the even 
number fields. Even if it is the case where transformer coding of the coded data obtained by such inter- 
frame predicting coding is performed, it can move with the same procedure fundamentally with what 
was explained in each above-mentioned operation gestalt, and calculation of information and a DCT 
coefficient can be performed. Namely, what is necessary is to use each field in a frame as a processing- 
object frame, and just to perform calculation of the motion information by each above-mentioned 
operation gestalt, and calculation of a DCT coefficient. 

[0067] A-6. P in a picture group were thinned out with the operation gestalt explained two or more 
modifications. On the other hand, with this operation gestalt, B frames is thinned out, for example in the 
picture group of the configuration of IBBP, the motion information and the DCT coefficient of coded 
data of B frames which remain in that case are changed, and the amount of data is reduced. 
[0068] Hereafter, with reference to drawing 9 , the transformer coding method concerning this 
modification is explained. In the picture group who shows drawing 9 , B frames of two pieces are 
inserted between I frames and P frames. When each of these B frames refers to I frames and P frames, 
each coded data is generated. Here, B in front of P frames of these B frames shall be thinned out. 
Although B immediately after I frames remain when this infanticide is performed, these B frames 
include three kinds of macro blocks as follows. 

[0069] a. The macro block with which inter-frame predicting coding was made by forward direction 
prediction mode. Namely, the macro block which referred to only the before frame (this example I 
frames) and which moves and includes information in coded data. 

b. The macro block with which inter-frame predicting coding was made by bidirectional prediction 
mode. Namely, the macro block which referred to the before frame (this example I frames), which 
moved and referred to information and an after frame (this example P frames) and which moves and 
includes information in coded data. 

c. The macro block with which inter-frame predicting coding was made by hard flow prediction mode. 
Namely, the macro block which referred to only the after frame (this example P frames) and which 
moves and includes information in coded data. 

[0070] With this operation gestalt, the coded data of three kinds of these macro block a-c is processed as 
follows. 

[0071] <processing of the coded data of the macro block a> — about the coded data of this macro block, 
it leaves the motion information (forward direction) (B) Vforword and a DCT coefficient as it is. 
[0072] <processing of the coded data of the macro block b> ~ the before frame was referred to about the 
coded data of this macro block — it moved, and left Information (forward direction) (B) Vforword, and 
the after frame was referred to — it moves and Information (hard flow) (B) Vbackword is discarded. 
Moreover, about the DCT coefficient of the subtraction image after a motion compensation, it leaves as 
it is. 

[0073] <processing of the coded data of the macro block c> -- about the coded data of this macro block 
Consider the macro block concerned as a processing-object macro block, and an after frame (P frames) 
is used as the frame in each above-mentioned operation gestalt thinned out. While considering as the 
reference frame on which the frame in each above-mentioned operation gestalt thinned out is referring to 
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the before frame (I frames), moving and changing information into the contents corresponding to the 
macro block concerned which referred to the reference frame The DCT coefficient corresponding to the 
macro block concerned is also changed into the contents which referred to the reference frame. The 
example which was indicated by the operation gestalt of the above 1st and which moved and applied the 
informational calculation method to this modification is shown in drawing 9 . That is, in the example 
shown in this drawing 9 , the motion information which referred to the reference frame about the macro 
block concerned with the procedure shown below has been acquired. 

[0074] a. Search for the motion information Vbackword corresponding to the processing-object macro 
block concerned (B) from coded data. 

b. Search for the 1st reference macro block corresponding to the processing-object macro block 
concerned in P frames from the motion information Vbackword (B). 

c. it corresponded to the macro block with the largest area of the portion which overlaps the 1st 
reference macro block among each macro block in P frames - move and search for Information 
Vforword (p). 

d. Compute the motion information Vnew for the motion compensation between I frames referred to 
from each motion information on Above a and c according to the following formula in order to generate 
coded data of P frames, and the processing-object macro block concerned. 

[Equation 11] 

Vnew=Vf orword (P) 

+ V b a c k w o r d (B) 
(11) 

The above is the details of calculation processing of the motion information in this modification. 
[0075] The thing of the operation gestalt of the above 1st can be used as it is like [ modification of the 
DCT coefficient corresponding to B frames ] the case of the above motion information. By passing 
through the above processing, B frames which remained after thinning out turn into P frames which 
referred to only the before frame (this example I frames). 

[0076] in addition, motion information [ in / at the above example / the 1st operation gestalt ] - the 
motion information in other operation gestalten although the case where the calculation method of the 
DCT coefficient to call was used was mentioned as the example — it cannot be overemphasized that the 
calculation method of the DCT coefficient to call can be applied to this operation gestalt. Moreover, 
although the above example explained the case where B frames was thinned out in a configuration called 
IBBP, this operation gestalt can be applied also when thinning out two one side of B frames between P 
frames of two pieces in a configuration called IBBPBBP. 

[0077] B. Example drawing 10 [ of the 2nd operation gestalt B-l. transformer coding ] (a) - (c) is 
drawing showing the example of transformer coding performed in this operation gestalt. First, in the 
example shown in drawing 10 (a), transformer coding which changes the coded data corresponding to 
the picture group who consists of I frames, B frames of two pieces, and P frames into the coded data 
corresponding to the picture group who consists of I frames and P frames of three pieces is performed. 
[0078] In this example, the coded data corresponding to B before transformer coding is generated by 
referring to the image data of I frames before that, and the subsequent image data of P frames, and 
includes the motion information for performing a motion compensation (hard flow prediction) between 
the motion information for carrying out with a motion compensation (forward direction prediction) 
among I frames, and P frames. 

[0079] Next, in the example shown in drawing 10 (b), it sets for the example shown in above-mentioned 
drawing 10 (a). The coded data corresponding to B in the direction of the back of B frames of two pieces 
is thinned out. The coded data corresponding to B immediately after I frames is changed into the coded 
data of P frames which referred to only I frames, and the coded data corresponding to the last P in a 
picture group is changed so that it may become the contents which referred to these P frames. 
[0080] Next, in the example shown in drawing 10 (c), when the coded data corresponding to the picture 
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group who consists of I frames and P frames of three pieces is given, one of P frames of three pieces is 
thinned out, and it changes into the coded data corresponding to the picture group who consists of I 
frames and P frames of two pieces. 

[0081] It is changed into the contents by which the coded data of the processing-object frame concerned 
referred to the 2nd reference frame when the coded data of a certain processing-object frame is 
generated with reference to other frames (1st reference frame) in transformer coding set as the 
application object of this invention, as illustrated above. In that case, the motion information 
corresponding to the motion from the 2nd reference frame to the processing-object frame concerned is 
needed. With conventional transformer coding equipment, since the method of looking for the image 
corresponding to each macro block of the processing-object frame concerned and a similar image out of 
the image of the 2nd reference frame was taken in order to search for this motion information, the 
amount of operations became huge. This invention offers the new technical means replaced with 
retrieval of such motion information, and reduces the amount of operations in the case of transformer 
coding. 

[0082] B-2. The transformer coding plant layout drawing 1 1 is a block diagram showing the 
configuration of the transformer coding equipment which is 1 operation gestalt of this invention. As 
shown in drawing 1 1 </A>, this transformer coding equipment has a decoder 10, an encoder 20, the 
motion information calculation section 40, and the motion information correction section 50. 
[0083] Among these, a decoder 10 is a means to restore the original image data for the coded data 
encoded by a certain coding algorithm from reception and this coded data, and has the demultiplexing 
machine 1 1, the variable-length decoders 12 and 13, the reverse quantizer 14, an adder 16, a frame 
memory 17, and the motion compensation section 18. 

[0084] Here, demultiplexing equipment 1 1 is equipment divided into the variable-length sign showing 
the DCT coefficient of the subtraction image obtained by inter-frame predicting coding in the coded data 
corresponding to each frame other than I frame, and the variable-length sign of motion information. The 
variable-length decoders 12 and 13 are equipment which returns respectively the variable-length sign of 
the DCT coefficient separated by demultiplexing equipment 1, and the variable-length sign of motion 
information to the quantization data and motion information on a DCT coefficient. The reverse quantizer 

14 is equipment which carries out reverse quantization of the quantization data of the DCT coefficient 
obtained from the variable-length decoder 12, and outputs a DCT coefficient. The reverse DCT section 

15 is equipment which searches for the prediction error which performed Reverse DCT to the DCT 
coefficient obtained from the reverse quantizer 14, and was acquired in inter-frame predicting coding 
accompanied by a motion compensation. This prediction error is equivalent to the subtraction image 
obtained by performing subtraction with the image of the frame (1st reference frame) referred to in order 
to generate the image corresponding to the coded data concerned, and the coded data concerned, 
performing a motion compensation, in case the coded data which is a processing object is generated. A 
frame memory 17 is memory which stores the decoded image data. The motion compensation section 18 
is equipment which reads the image data of the 1st reference frame referred to at the generate time of the 
coded data of this processing-object frame from a frame memory 17, on the other hand gives the motion 
compensation using the motion information from the variable-length decoder 13, and is outputted to an 
adder 16, when the prediction error (subtraction image) corresponding to a certain processing-object 
frame is outputted to an adder 16 from the reverse DCT section 15. An adding machine 16 adds the 
image data of this reference frame by which the motion compensation was carried out, and the 
prediction error from the reverse DCT section 15, and outputs an addition result as image data 
corresponding to a processing-object frame. The configuration and actuation of the decoder 1 explained 
above are as having already explained with reference to drawing 17 (b) and drawing 19 . 

[0085] Next, the encoder 20 has a subtractor 21, the DCT section 22, a quantizer 23, the reverse 
quantizer 24, the reverse DCT section 25, an adder 26, a frame memory 27, the motion compensation 
section 28, the variable-length encoders 29 and 30, and the multiplexing machine 31. 
[0086] Here, a subtractor 21 is equipment which computes the prediction error which is the difference of 
the image data corresponding to the processing-object frame supplied from a decoder 1 side, and the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran__web_cgi_ejje 



2/12/2004 



Page 14 of 21 



reference image data by which the motion compensation supplied from the motion compensation section 
28 was made. In addition, about reference image data, it mentions later. The DCT section 22 is 
equipment which gives DCT to the prediction error acquired from a subtractor 21, and is equipment 
which a quantizer 23 quantizes for the DCT coefficient obtained from this DCT section 22, and outputs 
quantization data. The reverse quantizer 24 is equipment which performs reverse quantization to the 
quantization data outputted from the quantizer 23, and outputs a DCT coefficient to it, and the reverse 
DCT section 25 is equipment which performs Reverse DCT to the DCT coefficient outputted from the 
reverse quantizer 24, and restores a prediction error to it. A frame memory 27 is the memory for 
memorizing the image data of a reference frame. When the image data corresponding to a certain 
processing-object frame is supplied to a subtractor 21 from a decoder 1 side, the motion compensation 
section 28 reads the image data corresponding to the reference frame referred to in coding of the 
processing-object frame concerned memorized by the frame memory 27, and performs the motion 
compensation using the motion information supplied from the motion information correction section 4 
mentioned later to this image data. And the reference image data obtained by this motion compensation 
is supplied to a subtractor 21 and an adder 26. An adder 26 adds reference image data [ finishing / this 
motion compensation ] and the prediction error acquired from the reverse DCT section 25, and outputs 
the image data corresponding to a processing-object frame. This image data is written in a frame 
memory 24 as image data of the reference frame referred to in the case of coding of a consecutive frame. 

[0087] Big difference is between the encoders in the conventional transformer coding equipment already 
explained to be the encoder 20 explained above. That is, the encoder of conventional transformer coding 
equipment moves, it has prediction and the compensation section 106 (refer to drawing 24 (a)), and the 
encoder 20 in this operation gestalt does not have the means for retrieval of such motion information to 
having moved and having searched [ to which this motion prediction and the compensation section 106 
corresponded to the motion from a reference frame to a processing-object frame ] for information. The 
encoder 20 in this operation gestalt performs the motion compensation of the image data of a reference 
frame using the motion information sent from the motion information correction section 50. The feature 
of this operation gestalt is in the point of having acquired this motion information with the remarkable 
small amount of operations as compared with the former. With this operation gestalt, this motion 
information has been acquired by the motion information calculation section 40 and the motion 
information correction section 50 in drawing 1 1 . 

[0088] Next, it moves and the information calculation section 40 is explained. This motion information 
calculation section 40 is equipment which should be included in the coded data after transformer coding 
and which moves and computes information by performing a predetermined operation using the motion 
information acquired from the variable-length decoder 13 of a decoder 1. It is as follows when it 
furthermore explains in full detail. If B immediately after I frames are used as a processing-object frame 
when performing transformer coding illustrated to drawing 10 (a), for example, the coded data 
corresponding to this processing-object frame it is generated by referring to the image data of I frames 
and P frames (1st reference frame), and corresponded to the motion from I frames to the processing- 
object frame concerned ~ it moved and corresponded to information and the motion from P frames to 
the processing-object frame concerned — it moves and information is included. And in transformer 
coding, the coded data of this processing-object frame is changed into the coded data which referred to 
only I frames (2nd reference frame), in order to obtain the coded data which referred to only these I 
frames (2nd reference frame), the motion information calculation section 3 was contained in the coded 
data of the processing-object frame concerned at least — it moved and corresponded to the motion from I 
frames (2nd reference frame) to the processing-object frame concerned using information — it moves 
and information is computed. In addition, since some calculation algorithms of this motion information 
have a suitable thing, it collects behind and explains in full detail. 

[0089] Next, it moves and the information correction section 50 is explained. The motion information 
acquired from the motion information calculation section 40 was not acquired by retrieval of motion 
information, and is acquired by calculating to the existing motion information. For this reason, there is a 
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case which is not not much exact where move and information is acquired. Then, with this operation 
gestalt, it moves and having been obtained from the motion information calculation section 3 judges 
whether can say that information is exact, and when being exact is admited, the motion information is 
sent to an encoder 20 as it is. On the other hand, it moves, and looks for the image approximated to the 
image of a processing-object frame out of the image data of the 2nd reference frame memorized in the 
frame memory 17 when [ which was acquired from the motion information calculation section 40 ] it 
was admited that information is not exact, and the motion information corresponding to the motion from 
the 2nd reference frame to a processing-object frame is searched for. The motion information correction 
section 50 is a means to perform such a function. In addition, the details of the processing which moves, 
moves by the concrete contents of processing for having been obtained from the motion information 
calculation section 3 to judge whether can say that information is exact and retrieval, and searches for 
information are explained in the term of actuation of this operation gestalt, in order to avoid duplication 
of explanation. 

[0090] The case where transformer coding shown in drawing 10 (a) is performed hereafter is mentioned 
as an example, and actuation of this operation gestalt is explained. In addition, the transformer coding 
equipment concerning this operation gestalt has the motion information calculation section 40 and the 
motion information correction section 50, and is different from conventional transformer coding 
equipment in the point which uses the motion information acquired by these for an encoder 20 side. 
Therefore, below, it explains focusing on each actuation of the motion information calculation section 
40 and the motion information correction section 50. 

[0091] (1) Explain actuation of the motion information calculation section 40 in the case of performing 
transformer coding shown in drawing 10 (a) with reference to **** of the motion information 
calculation section 40 of operation, drawing 12 - drawing 14 . 

[0092] In drawing 12 - drawing 14 , B frames of two pieces are inserted between I before transformer 
coding, and P frames. The motion information calculation section 3 performs motion information 
calculation processing required to make motion information calculation processing and the last P frames 
required to .make these B frames into P frames which referred to only the last frame into P frames which 
referred to only P last frames (what was B ** from the first). 

[0093] With a <processing corresponding to B immediately after I frames> book operation gestalt, three 
kinds of macro blocks as follows included in these B frames are dealt with. 

a. The macro block with which inter-frame predicting coding was made by forward direction prediction 
mode. Namely, the macro block which referred to only the before frame (this example I frames) and 
which moves and includes information in coded data. 

b. The macro block with which inter- frame predicting coding was made by bidirectional prediction 
mode. Namely, the macro block which referred to the before frame (this example I frames), which 
moved and referred to information and an after frame (this example P frames) and which moves and 
includes information in coded data. 

c. The macro block with which inter-frame predicting coding was made by hard flow prediction mode. 
Namely, the macro block which referred to only the after frame (this example P frames) and which 
moves and includes information in coded data. 

In addition, not only the thing immediately after I frames but the 2nd B frames are the same. 

[0094] The motion information calculation section 3 computes the motion information after transformer 

coding corresponding to three kinds of macro block a-c as follows about B immediately after I frames. 

[0095] First, let motion information (forward direction) (B) Vforward separated from the coded data of 

the macro block concerned be the motion information after transformer coding as it is about this macro 

block a. Next, about the macro block b, the motion information (hard flow) (B) Vbackward which was 

separated from the coded data of the macro block concerned, which moved and referred to the before 

frame among information and which moved, made information (forward direction) (B) Vforward the 

motion information after transformer coding, and referred to the after frame is discarded. 

[0096] Next, although it is about the macro block c, the coded data corresponding to this macro block c 

includes only the motion information Vbackward (B) for the motion compensation between P frames 
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(the 1st reference frame), and does not include the motion information for the motion compensation 
between I frames (the 2nd reference frame) which is a reference place after transformer coding. On the 
other hand, the coded data of each macro block which constitutes P frames (the 1st reference frame) 
includes the motion information Vforward (P) for the motion compensation between I frames (the 2nd 
reference frame). Then, the motion information calculation circuit 3 calculates the forecast of the motion 
information for the motion compensation between the macro block c concerned and I frames (the 2nd 
reference frame) by the operation which used the motion information Vbackwaord (B) and Vforward 
(P). 

[0097] Here, with reference to drawing 15 , an example of the calculation method of the forecast of this 
motion information is explained. 

Step 1 : Acquire the motion information Vbackward (B) first separated from the coded data of the macro 
block c which is a processing object. This motion information Vbackward (B) supports the motion from 
the macro block (the 1st reference macro block) corresponding to the processing-object macro block c 
concerned included in P frames (the 1st reference frame) to the processing-object macro block c 
concerned. 

[0098] Step 2: Search for the 1st reference macro block corresponding to the macro block c concerned in 
P frames (the 1st reference frame) from the above-mentioned motion information Vbackward (B). 
step 3 :P it corresponded to the macro block with the largest area of the portion which overlaps the 
above-mentioned 1st reference macro block among each macro block in a frame (the 1st reference 
frame) - it moves and Information Vforward (P) is searched for. In the example shown in drawing 15 , 
the 1st reference macro block is straddling the macro blocks bl-b4, and is the largest. [ of the area of . the 
portion which overlaps the macro block b4 among these ] Therefore, the motion information V4 
corresponding to this macro block b4 will move, and it will be chosen as information Vforward (P). 
[0099] Step 4: Compute the prediction motion information Vforward after transformer coding of the 
macro block c concerned (B) from the above-mentioned motion information Vbackward (B) and 
Vforward (P) according to the following formula. 
[Equation 12] 
^mv f orwaord (B) 

= Vf orward (B) +Vbackward (P) 

(12) 

The above is the details of the calculation method of the motion information after transformer coding 
corresponding to B immediately after I frames. 

[0100] With reference to <processing corresponding to the 2nd B frames>, next drawing 13 , the 
processing corresponding to the 2nd B frames is explained. The 2nd B frames of these as well as B 
immediately after I frames contain the three above-mentioned kinds of macro block a-c. Moreover, 
when the time difference of the 2nd B frames which is a processing-object frame, and the 1st reference 
frame (I frames [ B ]) which is a reference place before the transformer coding is compared with the 
difference between this processing-object frame and the 2nd reference frames (B immediately after I 
frames) which are the reference places after the transformer coding, the latter is 1/2 of the former. Then, 
the motion information calculation section 3 computes the motion information after transformer coding 
corresponding to three kinds of macro block a-c by the following linear interpolation. 
[0101] First, about this macro block a, the motion information (forward direction) (B) Vforward 
separated from the coded data of the macro block concerned is acquired, and let Vforward(B) / 2 be the 
motion information after transformer coding. Next, about the macro block b, the motion information 
(forward direction) (B) Vforward which was separated from the coded data of the macro block 
concerned and which moved and referred to the before frame among information is acquired, and let 
Vforward(B) / 2 be the motion information after transformer coding. Next, about the macro block c, by 
the same method as the case of B immediately after I frames mentioned above, the prediction motion 
information Vforward (B) for the motion compensation between the macro blocks c and the 
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corresponding macro blocks in I frames (the 2nd reference frame) concerned is searched for, and let 
Vforward(B) / 2 be the motion information after transformer coding. The above is the details of the 
calculation method of the motion information after transformer coding corresponding to the 2nd B 
frames. When a motion of an image is comparatively loose, it is thought that the forecast of the motion 
information comparatively near what is obtained by the motion information search is obtained by such 
linear interpolation. 

[0102] With reference to <processing corresponding to the last P frames>, next drawing 14 , the 
processing corresponding to the last P frames is explained. The coded data is generated when each the 
macro blocks of all that constitute these P frames refer to I frames (the 1st reference frame) of a head. 
Moreover, when the time difference of P frames which is this processing-object frame, and the 1st 
reference frame (I frames) which is a reference place before that transformer coding is compared with 
the time difference of this processing-object frame and the 2nd reference frame (the 2nd B frames) 
which is a reference place after that transformer coding, the latter is 1/3 of the former. Then, the motion 
information calculation section 3 computes the motion information after transformer coding in this 
processing-object frame by the following linear interpolation. That is, about each macro block, the 
motion information (forward direction) (P) Vforward separated from the coded data of the macro block 
concerned is acquired, and let Vforward(P) / 3 be the motion information after transformer coding. The 
above is the details of the calculation method of the motion information after transformer coding 
corresponding to the last P frames. 

[0103] (2) Since the motion information acquired from the motion information calculation section 40 of 
the motion information correction section 50 of operation is what is obtained by diverting the existing 
motion information as it is as explained above, or performing a predetermined operation to the existing 
motion information, it has the case which is not not much exact where move and information is 
acquired. As for the motion information correction section 50, it moves and having been obtained by 
this motion information calculation section 40 judges whether can say that information is exact, and 
when not being exact is admited, it generates the motion information replaced with this, and supplies it 
to an encoder 20. Drawing 16 is a flow chart which shows actuation of this motion information 
correction section 4. The motion information correction section 50 performs processing shown in this 
flow chart at each the macro block (henceforth a processing-object macro block) of every [ which 
constitutes a processing-object frame ]. 

[0104] First, the motion information correction section 50 asks for the location in the frame of the 2nd 
reference macro block corresponding to [ move and ] a processing-object macro block using information 
(henceforth the motion information MEnew) when it was computed by the motion information 
calculation section 3, and reads the image data corresponding to this 2nd reference macro block from a 
frame memory 17. Next, the motion information correction section 4 computes a prediction error 
(henceforth the 2nd prediction error) by deducting the image data corresponding to the 2nd reference 
macro block from the image data of the processing-object macro block acquired from the adder 16 
(above, step SI). 

[0105] Next, the motion information correction section 50 is a prediction error (subtraction image of the 
processing-object macro block concerned and the 1st reference macro block.) corresponding to the 
processing-object macro block concerned outputted from the reverse DCT section 15. Hereafter, it is 
called the 1st prediction error. It acquires and judges whether the conditions shown in a degree type are 
satisfied (step S2). 
[Equation 13] 

m i (D^mmm + a sn 2 <D?mm& 

(1 3) 

However, alpha is a predetermined constant. 

[0106] when the conditions shown in the above-mentioned formula (13) are fulfilled, the motion 
information correction section 50 is motion information with the exact motion information MEnew it 
was rich and nothing and its motion information MEnew were corresponded to the motion from the 2nd 
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reference macro block to the processing-object block concerned — it moves and sends to an encoder 2 as 
information (step S5). 

[0107] On the other hand, when the conditions shown in the above-mentioned formula (13) are not 
fulfilled, it considers that the motion information correction section 50 is motion information with the 
inaccurate motion information MEnew, the retrieval range of motion information is determined based on 
the motion information MEnew (step S3), and it searches for the exact motion information which moves 
to this retrieval within the limits, and is replaced with Information MEnew (step S4). Hereafter, these 
processings are explained with reference to drawing 17 - drawing 19 . 

[0108] First, drawing 1 7 explains the decision method of the retrieval range of motion information in 
case the macro block included in B immediately after I frames is a processing-object macro block, when 
performing transformer coding shown in drawing 10 (a). 

[0109] Here, the 2nd reference frame which is a reference place after transformer coding turns into I 
frames the case of B immediately after I frames. Then, the motion information correction section 4 asks 
for the location of the 2nd reference macro block corresponding to [ move and ] the processing-object 
macro block concerned using information ( drawing 17 Vforward (B)) when it was computed by the 
motion information calculation circuit 3. In drawing 17 , this 2nd reference macro block is shown by the 
dashed line in the rectangle showing I frames. The motion information correction circuit 50 searches for 
four macro blocks which have the portion which overlaps the 2nd reference block among each macro 
block which constitutes I frames which is the 2nd reference frame. These four macro blocks are the 
retrieval ranges of the motion information corresponding to a processing-object macro block. 
[0110] Thus, if it moves and the retrieval range of informational becomes settled, the motion 
information correction section 50 will search for what has the smallest prediction error between the 
images of a processing-object macro block out of the thing of this retrieval within the limits among the 
images corresponding to the 2nd reference frame (I frames). And the motion information corresponding 
to the motion from the reference image obtained by this retrieval to a processing-object macro block is 
searched for. 

[0111] Next, drawing 18 explains the decision method of the retrieval range of motion information in 
case the macro block included in the 2nd B frames is a processing-object macro block, when performing 
transformer coding shown in drawing 10 (a). Moreover, drawing 19 explains the decision method of the 
retrieval range of motion information in case the macro block included in the last P frames is a 
processing-object macro block. Actuation of the motion information correction section 50 in these cases 
is the same as that of the case of B immediately after I already explained frames. That is, the motion 
information correction section 50 searches for each macro block which overlaps the 2nd reference macro 
block among each macro block which constitutes the 2nd reference frame in front of a processing-object 
frame, moves these macro blocks as a retrieval range, and searches for information. 
[0112] The above is the contents of processing of the motion information correction section 50 
corresponding to step S3 and S4 in drawing 16 . The motion information correction section 50 sends to 
an encoder 20 as motion information corresponding to [ move and ] the motion from the 2nd reference 
macro block to the processing-object block concerned for information obtained by doing in this way 
(stepS5). 

[0113] (3) it corresponded to the image data of each macro block (processing-object macro block) of the 
processing-object frame outputted to the encoder 20 of an encoder 20 of operation from the decoder 10, 
and each processing-object macro block outputted by the motion information correction section 50 - it 
moves and information is supplied. And the motion compensation section 28 in an encoder 20 asks for 
the location of the 2nd reference macro block corresponding to [ move and ] each processing-object 
macro block using information corresponding to each processing-object macro block received from the 
motion information correction section 50 respectively. And the image data of the 2nd reference block 
corresponding to this the processing-object macro block of each is read from the frame frame memory 
27, and it sends to a subtractor 21 . 

[01 14] A subtractor 21 subtracts the image data of these the 2nd reference macro blocks of each from 
the image data of the processing-object macro block corresponding to each, and outputs it as a 
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prediction error respectively. This prediction error is changed into a DCT coefficient by the DCT section 
22, and let it be quantization data with a quantizer 23. This quantization data can return to a prediction 
error by minding the reverse quantizer 24 and the reverse DCT section 25. An adder 26 adds the image 
data and this prediction error of the 2nd reference macro block outputted from the motion compensation 
section 28, and writes them in a frame memory 27 as image data corresponding to a processing-object 
macro block. 

[0115] On the other hand, let the quantization data outputted from the quantizer 23 be a variable-length 
sign with the variable-length encoder 29. Moreover, let motion information from the motion information 
correction section 4 be a variable-length sign with the variable-length encoder 30. These variable-length 
signs are multiplexed with the multiplexing vessel 31, and are outputted as coded data after transformer 
coding corresponding to a processing-object frame. 

[0116] Thus, since according to this operation gestalt the motion information search by the side of an 
encoder 20 is not performed but the amount of operations for retrieval of the motion information in the 
case of transformer coding is reduced sharply, the effectiveness of transformer coding can be raised 
remarkably. 

[0117] B-3. Although the case where transformer coding shown in drawing 10 (a) was performed was 
mentioned as the example with the operation gestalt explained beyond the example of operation in other 
transformer coding, here explains the example of operation in the case of performing other transformer 
coding. 

[0118] First, actuation of the motion information calculation section 40 in the case of performing 
transformer coding shown in drawing 10 (b) with reference to drawing 20 is explained. In drawing 20 , 
the calculation method of the motion information after transformer coding of B immediately after I 
frames is as having explained in the above-mentioned operation gestalt. Next, the 2nd B in drawing 20 
are thinned out in the case of transformer coding. 

[0119] And the motion information after a picture group's transformer coding the last P frames 1 is 
searched for as follows. First, as shown in drawing 20 , P frames which was using I frames as the 
reference frame before transformer coding turn into a frame which referred to P after transformer coding 
and immediately after I frames (that the number of dimensions was [ that ] B). The latter will be set to 
two thirds of the former if the time difference between I frames and P frames is compared with time 
difference with P immediately after I frames before transformer coding, and the last P frames here. 
Then, the motion information calculation section 3 acquires motion information V (P) corresponding to 
each last macro block of P frames, and makes 2V(P) / 3 the motion information after transformer 
coding. 

[0120] Next, actuation of the motion information calculation section 40 in the case of performing 
transformer coding shown in drawing 10 (c) with reference to drawing 21 is explained. In drawing 21 , 
there is no change in the frame which is a reference place before and after transformer coding of P 
frames immediately after I frames. Therefore, these P frames do not become the processing object of the 
motion information calculation section 3. The 2nd P frames are thinned out in the case of transformer 
coding. Therefore, the 2nd P frames of these also move and it does not become the processing object of 
the information calculation section 3. 

[0121] Next, although the 1st reference frame whose last P frames of a picture group are a reference 
place before transformer coding is the 2nd P frames, the 2nd reference frame which is a reference place 
after transformer coding is the 1st P immediately after I frames. Then, the motion information 
calculation section 3 computes the forecast Vforward of the motion information corresponding to the 
motion between the 2nd reference frame and the processing-object frame concerned (P) with the 
following procedures about each processing-object macro block which constitutes P frames of the 
processing-object frame slack last. 

[0122] Step 1 : First search for the 1st reference macro block corresponding to the processing-object 
macro [ in / using Information Vforward (P) / it moves and / the 1st reference frame (the 2nd P frames) ] 
block concerned corresponding to the processing-object macro block in the last P frames. 
Step 2: Add the motion information Vforward corresponding to the macro block with the largest area of 
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the portion which overlaps the above-mentioned 1st reference macro block among each macro block in 
the 1st reference frame next (P) searched for [ in / move, search for Information Vforward (P) and / this 
motion information Vforward (P) and the above-mentioned step 1 ]. consequently, it corresponded to the 
motion between the 2nd reference frame (the 1st P frames) and the processing-object frame concerned — 
it moves and the informational forecast Vforward (P). is obtained. 

[0123] It is actuation of the motion information calculation circuit 3 in the case of performing 
transformer coding accompanied by infanticide of a frame which the above illustrates to drawing 10 (b) 
and (c). There is no place which actuation of the motion information correction section 50 and other 
portions changes in any way with the above-mentioned operation gestalt. When performing transformer 
coding illustrated to drawing 10 (c) in drawing 22 , the decision method of the retrieval range in the case 
of moving, and information being inaccurate, and the motion information correction section 50 moving, 
and searching for information corresponding to the processing-object macro block in the last P frames 
computed by the motion information calculation section 40 is shown. As shown in this drawing, the 
motion information correction section 50 moves each macro block in the 2nd reference [ which was 
computed by the motion information calculation section 40 ] frame which moved, searched for the 2nd 
reference macro block in the 2nd reference frame (the 1st P frames) using information, and overlaps this 
2nd reference macro block as a retrieval range, and searches for information. 
[0124] B-4. With the operation gestalt explained beyond the operation gestalt when the frame is 
constituted by the two fields, although explained using the concept of the frame in a picture group, not 
only a frame but this operation gestalt is applicable also to coding methods, such as MPEG-2 which deal 
with the field, like the above-mentioned 1st operation gestalt, as shown in drawing 8 . Namely, what is 
necessary is to use each field in a frame as a processing-object frame, and just to make the calculation 
and the correction of motion information by the above-mentioned operation gestalt. 
[0125] C. The 3rd operation gestalt drawing 23 is the block diagram showing the configuration of the 
transformer coding equipment which is the 3rd operation gestalt of this invention. As shown in drawing 
23 , this transformer coding equipment has the input section 61, a buffer 62, the change over control 
section 63, the change over section 64, the 1st transformer coding section 70, and the 2nd transformer 
coding section 80. 

[0126] The input section 61 has demultiplexing machine 61 A, the variable-length decoders 6 IB and 
61C, and reverse quantizer 6 ID. 

[0127] Here, demultiplexing machine 61A is equipment which moves with the variable-length sign of 
the DCT coefficient of the subtraction image obtained by inter-frame predicting coding, and divides the 
coded data of other frames except I frames into an informational variable-length sign. The variable- 
length decoders 6 IB and 61C are equipment which moves with the variable-length sign of the DCT 
coefficient separated by demultiplexing machine 61 A, moves with the quantization data of a DCT 
coefficient and returns an informational variable-length sign to information. A buffer 62 memorizes the 
motion information and the DCT coefficient corresponding to reception and the frame of the latest 
predetermined number for motion information arid the DCT coefficient from reverse quantizer 6 ID from 
variable-length decoder 61C. The frame of the latest predetermined number is for example, a picture 
group. After storing of the DCT coefficient corresponding to one picture group and motion information 
is completed, while reading appearance of the DCT coefficient and motion information which were 
stored is carried out from a buffer 62, storing of the DCT coefficient corresponding to the next picture 
group and motion information is started. 

[0128] The change over control section 63 supervises the motion information in a buffer 62, moves 
whether a motion of a dynamic image is quick, judges it based on information, and controls the change 
over section 64 based on this judgment result. The change over section 64 transmits the DCT coefficient 
and motion information corresponding to a frame on the predetermined number to the 1st transformer 
coding section 70 or the 2nd transformer coding section 80 from a buffer 62 under control by the change 
over control section 63. 

[0129] The 1st transformer coding section 70 is equipment which performs transformer coding 
according to the method indicated by the 1st operation gestalt. For this reason, the 1st transformer 
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coding section 70 contains the element contained in the transformer coding equipment concerning the 
1st operation gestalt (refer to drawin g 2 ). The 2nd transformer coding section 80 is equipment which 
performs transformer coding according to the method indicated by the 2nd operation gestalt. For this 
reason, the 2nd transformer coding section 80 contains the element contained in the transformer coding 
equipment concerning the 2nd operation gestalt (refer to drawing 1 1 ). 

[0130] Next, actuation of this operation gestalt is explained. The coded data of the frame of a dynamic 
image is supplied to transformer coding equipment, and the latest DCT coefficient and the motion 
information corresponding to a frame on the predetermined number are stored in a buffer 62. 
[0131] When the motion information stored in the buffer 62 is smaller than a predetermined threshold, 
the change over control section 63 controls the change over section 64 so that a DCT coefficient and 
motion information are respectively transmitted to the DCT coefficient calculation circuit 5 of the 1st 
transformer coding section 70, and the motion information calculation circuit 2 from a buffer 62 (when a 
motion of a dynamic image is late). Consequently, transformer coding indicated in the 1st operation 
gestalt in the small amount of operations to the DCT coefficient and motion information on a dynamic 
image is performed. 

[0132] On the other hand, when the motion information stored in the buffer 62 is larger than a threshold, 
it is difficult for the motion information calculation circuit 2 to compute exact motion information, and 
the fault which the amount of signs of the coded data obtained by transformer coding increases may 
happen (when a motion of a dynamic image is quick). Then, in this case, the change over control section 

63 controls the change over section 64 so that a DCT coefficient and motion information are 
respectively transmitted to the reverse DCT section 15 of the 2nd transformer coding section 80, and the 
motion information calculation section 40 from a buffer 62. Consequently, transformer coding indicated 
in the 2nd operation gestalt to the DCT coefficient and motion information on a dynamic image is 
performed. 

[0133] With the 3rd operation gestalt explained above, change over control of the change over section 

64 was performed per frame of the predetermined number like a picture group. However, the method of 
change over control is not limited to the mode explained above. The number of a frame which performs 
change over control may not be fixed. 

[0134] D. Although the concept of the picture group who consists of a frame of the fixed number was 
used with each operation gestalt explained beyond the modification, this invention is not limited to 
application in such a picture group, and may be applied to a coding method without the concept of a 
picture group like MPEG-4. 
[0135] 

[Effect of the Invention] As explained above, according to this invention, transformer coding which 
changes the 1st dynamic-image coded data into the 2nd dynamic-image coded data can be performed 
with the small amount of operations. 



[Translation done.] 
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e ^-r 4 7 a r^ajft^ibx-* ws*ja8 t $ 
nfitu 

WIB7U-AW^»l«F^fl:x-^flffl*®g«, ml IB Id 

#»c*ff^n5mi?iti«jigt, MGM«n)giiai: 

fitrffig l PUSHiiSii, 

ME$&a#&7 V-hO>% 1 ft^bx-^K^tXT^ 

«n*i*ff ^meai i #i7i/-A©g i mmt^-* 

tutoz^tWizmwiznmzwi 1 ©neflttiiftt&iia 
t. 

ffla*J#57 U-A©SI 1 «F*fc'? f -*K:£*n*«S* 
ff«J:znt%Xttffft&JR 1 #17 1 ft4f <b 

x-^K:^*n*ii***«ft*«^T. s&a*jfc7u 

-AC*ft«.SK2ia»ft7*a ! y^C»)6bfe#SHI6 
&OIBlOll»«>lt$Cttffft«]ltH-r«iISK8lftR* 



ajiist^^dL. 
jfflE£2g»&iBafi. 

*id#+ii$at iwiefls i #i7u-A©i i 

s»*^*ft**«**ttTa«2©«*i*«*itia8 
t. 

tt££ 1 ff*fcr-*a»SIWE«R©7 U-A©Hf»r 

- * $ «7cf « * «7t i§a t . 

wt3m2 ©id#its*aijgatc«t o^aj^nfeid^tss 

ttfcli{fcT-**»JRt-S C t C J; 0 SKId^ffiffilcf^ 
fc£ft5ESfl2ft^{bx-?l;:^&*^£Id£tif$8£*i«!> 

^.id^itffiiiEjgat. 

ESS 2 ©Si€rfiia»fflia8*5<k«WIBEd#«a^iEjga 
CJ:0*6nfcl(i**«*anT«F^fl;*fT^. WISH 

<t7fr=tV XA S*tT«F*{b7 JP:f J XA K«fc D MB* 

£a^-rsa»©7u—A^e#e.tifcmi^bx- 

^SJft^fl:©*** t & t> fe *>©©-$© 7 U- A * $&a 

2f$7U~ AtU fflII»li7l'-A07l/-i^f 
SJ«F^fkt*^T#ffi$nfcmi#M7l'-Attt»J© 
Ml 2#$7 U-A£#{SbT&8*t*7 U-A©7 V- 

kffi^mnmtzft ? ftm^\z^^tn>r$>^ ? nmt 

x-^irffia-rsS2^bx-^$. ffla*f&7U- 

AS^tf 1 $fc«a&©7U-A©Sl^<bT r -^^ 

89IB7 l^-AH^Sl^^^bx-^SSft^Stt, '>&< 
fcffl^T. iitlESfi2ft^{b7 ; -:$'lc-&«>£-c#fd#til8 

>X3-^ >i/&m. 

[»#Jgl7] SUE7U'-APfl^jiflF^bT r -^^ 

a^arca, 7 v- t>m?®nmti)m t>ntz 7 u- a 

©~§B©7 U-A£Sfll#!S7U-A tU d©|gl# 

my ^-h^^mLTyu-AfB^mnmtamt>i\rz 

7U—A£JZia*?&7l'-AtU Sg 1 #!87 I'-A© 
7U-Affi^8M^blCfc^T#!i£nfc7U'-A&3l 
2#8g7U-AtU SS1^7l/-Al:ML^l 
ft^ttx-^TN&sfflatt&fWbx-^t. mi#fig 
7 U-ACWj&LfcMI 1 ^bx-^T*-5m 1 #Bftft 
^(bx-^t^e. ^2#fiS7U-A^#MLT«aa» 
*7U-A©7W-Ara^S3»#{b«ffofct€r»C^e> 



*ftTt»*»#«HltA»6l(lB!ll2fiF^fl:7 f -^K**6 

*^*ft**«£*ajTsc£*&»i:ra»#Jiii 6 
KE«©r-7>x=i-T<< >^g@. 

8] fzimy u- Affirm ft mt7)i> I*) x 

Ate, 7U-A£#MLfcv*n:/ny*»»cft*liMI 

ic, 7U-AW©S#iI&©if£S&£f : r-2T8 : *ffbx 
-:?££/>£TSfc©T&0. 

i #«7 u-a©mi i wmtT—O' ic^sn 

«»a»«7*Dy^»C, JB2#JH7U-Afc;6tt*S 

K&a*t&7n -y 7 \ztt&Liz&mwtotom<Dgfto) 
>7-gfi. 

[SS#JS19] SUE 7 U-AW^dW^bx-^ffll 

mens i ftmtT-tft 6msnHft««j£-r««fto 

IKIEft£«rffifttH«£ «fc Off aSftfcft€rffif«*<*IE* 

T* c t fc«fc 0 ymft#«$8Kftfc*MESi! 2 flF^fcr 

WEUfSCiOfS nfcOSftr- ? i IMBft SUMS ft 
tBg?*JJ:f;WEBl#«^iE8StC«k0^e>nfci!i^fflfffi 
*«^T»^fl:*fTir». WES? 2 ft^bx-* ££(Sf 

[IS#Jg2 0] »**«*# 5 ft71/-AB?aM 
flsT^zf 'J XA ££trtiF4ft7 Jlr=r U XA fc «fc 0 MB* 
£«S/&TS«&©7 U-A*»6#6ftfcJ|| 1 ff^flsr- 

WE»H«£fltfiS-r**g&©7 U-A©5 £ 7 U- AW 
J-MftmtOtt&tts. -o It ©©-SB® 7 U- A * MS 
««7U-AiL, fflag»a7U-A©7U-AW : ? 

«»*fci:*t>TM*ftftKI l #fig7 U-AtttgiJ© 

£ 2 #17 LT&a#$7 U-A© 7 U- 

a w? mwmt *(t t> ic^ & -r* 5 3 &mt 
7-*\zftm?zm2ftmtT-fz, saaa«7u- 
A*^tr i sfe«a»©7u—A©mi^<bx-^^ 

S4J5£T3gll h7>X3-^Y>ySS*3«kc;m2 r-7 
>7n-xw >?&t. 

®Wti&tfiZftfk07 \s-MzKKLtz.%, 1 #f|<bx 
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-^S£naft**«A»£ftHflU&ft*S*iJJ6U 14 
H*©»*#a^<fc*Ktt»lft5{br-*€:»l 
>X3— ^WfcftfcU ftHft©ftS«t3ir>£& 
litem 1 ft ^{bx-** II 2 h7>73-r^ >>tmz 

WESIl h7>X3-f-f >7"S5te. 
ME&gft#t7 U-A©fl 1 ft^fbx-^lC^nTI^ 
»t«(Em 1 #17 L—A©31 1 ftmtr-* 

^©5-c€r»fr«ffi*ftai-rsm 1 ©ft£«$8ffajg$ 

<!:. 

«*J;tf«XS«ff*£»l#JR7U-A©ffl«F*fc 

-A£#«iJLfc&Ma*r#57*D-;/ g2#S71/ 
-AC*tt4attffl3I«*7'ny^K:a«L.fc#»Hf» 
t©M©iS»©it«**«6ft*#lH-rsaSJ«*«ft» 
ttJffiSAftU 

WEB 2 r-7>X3~r-f ^SBte. 

4»***tt»Big i #i7 u-A©m i nmtT-* 

^©S^£ft#tit*g£ftffi-f £21 2 ©ft#te$8ff fflgB 

t, 

IMESltf*ffcy-*J&»&»E**©7U-A©H»7 f 

meib 2 ©n#w «ff fH«£ £ o»ia*ftfc»€r«f«A» 

t«*-r * d t fc«fc 0 3ttft£tttt£ftfc«ffiEff 2 

*{bx-*K£»*^*ft€rtiHB**»*ft#ff«ffiE 

fffc. 

I!&E«5SC J: 0» SftfcHfiky-* tWEm 2 ©ft* 

«fflfttaa*5ii/WEft*it«^jEScj;o^enfcft 

*«**ffl«r»T«F<»fl:*ff^. WE$g2&^{bx-*£ 
[0 0 0 1] 

[»9B«««r d©%^«. ft®t&ffi$8©J£ 

So JfcftlHMaWft'r-* fcfcift-r* r- 7 >X 3 -5*4 
> ^7j «t h 5 > 7s 3 - r<> ^ gg \z m? i> . 
[0 0 0 2] 

5:?- 0Jg. Mft&foilftftff 

T^^<b7j^i:LT, I SO/ I ECOMPEG (Ho 
ving Picture Experts Group) l&WSbQ. Ctl^lcJp 

fisL-feftBtft^^beiUxxxA^sas^^nTu 
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3. 

[0 0 0 3] 02 4 (a) fcitf (b) (i. Z.<om<OW) 

o. mm (a) \tmm)<D^mti§om!$.^ryay 
70. mm (b) ttgm<M©fg^§©$5Jc£sr7-Dy 

[0 0 0 4] iMfi<M©ft*t{bg§tt. 02 4 (a) [Zmt 
i-plC. &g§§ 1 0 It, DC T (Discrete Cosine Tr 
ansform ; gtftrJIM g&10 2i:. {bS§ 1 

0 3i:, iSS^fblSl 0 4t, gDCTgBl 05i, i 
£ : ?»fc<ktffflf»8l$ 106t, Bf^gft^fbsi 1 0 7 *3 
itfl0 8i, ^Sfcgfil 0 9iS*bT^-5. 

[0 0 0 5] Sfc. gft{BiJ©«^§§l4. '02 4 (b) 
ST.k'SC. S3»£«fb8II2 0 1 At, Pl£fiig*ti§2 

o i *5j;i;2 0 6i, isea^-fttg 2 0 2 t. jSdctsb 

2 0 3 t. JtJP*gg2 0 4 fc. Wl$m®®2 0 5 t^#b 

[0 0 0 6] 024 (a) *5«ktf (b) K^mtfiJct::* 
I^T. HF^fcSfctt. ffi$£<@gc©il® («T. 7 1/- A 

7"l::te. 1-3© I 7U-A%$tb2>z.ttf!&WT'$>r). 
Sfc, ^tilcin^x, 1 Sfcte*t&©P 7 1/^^6 7 
U-Am5ui^i. d^T. I7U-AB, 
1*1057 U— Aflfrif {b©*f&£ 7 U-AT35 
■5. Sfc. P7l--Ate, lg7l^-AOM©7U-A 
C t K ± t) «F^ffc*3«t tf*^3Wf t>n 
•57U-AT*0. B7l"-A«. ^K7W-A©h9*3 

«ktf&©#7 u-a z&m-rz z. t \z& 0 fr^bfc«ktf 

[0 0 0 7] 02 514. £©<fc5&t:7? 1 -*'7>-7'£ 
«E£TS&7 U—AjWH&^A. 6ftfc«S©«F*fl:»© 
»f**WjRlxTl^«. C©02 5T14. 

IglcrS/t©. I7W- AfCi^T. P171/-A, P 
271/-A, I71/-AtP71/-A* 

©02 5£#BgU «F^flS»0»ff*RWr*. 

[0008] sr. 1 7 v-u Ltz.m&mm<\ 

**ftfc«£. 02 4 (a) \Z&VZ>ftmt3%(»&®f8. 
t«fc05H« (I7U-A) ©Bt&titlfi©7L'-Aflft 

^fb^TT^n. cwem^etxs^^fbx-^^^fiij 
icfiuM£ft*. sfc. ??^{bg§T-«. ±iH^^{b7^=f 

-^*>6 1 7U-A©isffii*^$n. ib^aifc 

<fct/M«SKl 0 6|*I©X*'J (0SBS) lC#fiB6S«tL 



[0009] &ic. p 1 7 u-Atfwznzt. 

fb§§T-l4. SlitS (P17U-A) #«»©•? 4/n7*D 
7?MBi j (i=l~M, j = 1~N) lC#«iJ;*ft 
5. d &Vi7D7*D->7tt. 2X2 = 4(@©7*D 
vVfrbtS-O. &7*D-;/7(48 X 8 = 6 4ffl©S3dlCt 
0«*SftTV»4. ^-bT. ft^{bf§TJ4, &T707" 
077MB i j ICt3t>T, WT©fflS^fft>n-5. 
[0 0 10] Sr. »I^TF-ffll*3«fct^«ffirSE 1 0 6H a 
|«©T7D7'D77MB i j KSflaL-fc^-tM" X©# 
fiB7 7 □ 7*0 77MB i j ' %®mW& (C©«&, I 
7U-A) ©**^^Sgr*. -5-UT. :©tl77D 
7"P7 7MB i j ' #&SjL,TV?D7"n-;/7MB 1 j 

arft#«i«v*itiAT*. ::t, n«it«v»?rx 

&fr*f{bl§2 0 6 KJ:oT?He*«F*k:**2rft4. 
[0 0 11] 0 114. 7 7 D7*o 77MB i j 

©iftffii)!i^#SV7D7'D77MB i j ' ©HtfetiS 

n%mnLTmw&e>£ttz*tb> DCT»io2tt. 

d©M»l'*fb, B3^g|©-«T;J&-5DCT£i6r. 
[0 0 12] «^{bS§l 0 311 DCTSB1 0 2fr<b® 

snaHtfiiftwDCTfcgcfcg^bU nJ^ftft^tfb 

i§107tt, C©* : F{bfc«tO»6*lfc?-^6^«fi 

ft^ffbir*. 

[0 0 13] CODCT«S«lfftLfcti©©l!I«fi 

fiF^t±jfiLfc»€r««v©Rr*fi»^t*t. #a<b£ 

El 0 9C«fc-3T#fifb£ft. V7P7'D77MBi j 

[0014] -7j. o sctHTjx-^tt. a? 

ft^fbH I0 4i:io TiSl^b $ ft. d ©igfi^fcSg 

1 0 4©ffi*7 :; -^^J2DCTgK 1 0 5(CA73^ft-5. 
d©*Sm, »DCT«1 0 5*»6*»H«A«tffl*aft 
-5. £©Ii#®t&Al4. HUft (P17U-A) ©T7 
□ /□77MB i j i#i77P7"D77MB i j ' t 

a»*TFfl:*j«ttfa»DCTt^5iaa*«T4j«sft*"b 

©T*5fc©. CftCflSofcR*&^TIf»*. 

[0 0 15] ®j£^SI£<fct;ifi{»gB 1 0 6tt. 1DCT 
01 0 5A^#5nftl»I*Ai#l77n7"n77 
MB i j ' it*p*r**©*ttK:J:0. S@i« (71/ 
-API) l:*WV7oyD77MBi j©IftffS 
£&tcU ^7U-A©^fb©fiSI-#.ir-5#Siii 
fctLT^t'JK&^ra. Et±©fflS*^H« (PI 
7U-A) <£KT5fT©?7n7'D77MB i j 

(i = l~M. j = l~N) IZ-O^xmifeZnzOT'Sb 
•5. 

[0 0 16] f l/T, *©7l/-AP2*tAA^5 

t. i&#^ffij*5«t^tftSBi o efic/tuicsssn 

fc#raH« (7U-AP1©®«) £#ggLT. 
(^®^?9F^b«ia*<fT^ft-5. 7U-AP2 ©S^©S 
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[0 0 17] 12 6IJ, u±<D£v\zvrwmtm^ 

MinZtltz. I 7U-A. P171/-A, P2 7U-A. 

•••©&8^{fcx-?#g(i£n7c$£tc;m73'fg^g§© 
gg©Sif££lftBJ1-3. 

[0 0 18]3rf. I 7U-A©7U-Afi?$^<t:x- 
*#£<l£*lfcJ§£. 02 4 (b) I'fcttS^ggT- 

©7U-Aflfr^fc7;l/^UXAKmL7c1g*f7;i/^ 

'JXAtcftox. yu-AftftmtT-fDiimtfftt) 
*i£. c©^, ft^S§<&JC:tett3im^®]&<fctfl#« 
S51 0 epKDt^'JlZftmtStltihVtWlC I 71/-A 
©HStti?S87Wg*f£*U cn*i#B§li«i:LT^g§lr 
*il7SSj#««gB2 0 5l*|O^^U (0^BS) 

[0019] ^(C, P 1 7 U-AWfr^ffcx-^tflg^ 

§§i;:A7j£*i5. P171/-A© 

H&£#fflLfc*g&©-7:!7D7'ni-;/7MB i j (i = l 
~M, j=l~N) K#4fC**j£Lfc:fc©itffi££A/r- 

a. 3KV7n7"n.y?MB i j £#5&H« (7U-A 
I) rtflDC*lca«Lfc#BB"7d'n^Dy^MB i j ' 

toiBi©*»K:»b. dct, m?it&&u°i$imn 

b. tlv^D7D-^MB i j ' fr£SKv?n7"n 

[0 0 2 0] ±IEa:fe.ktfb©&pJg;Sfr 
*t#j££SftglK 2 0 1 ACJ:-3T»(ISft. *J£Sig 
0 l£J;tf2 0 6fcJ:oT*IR©*ffiCRS*l 

-tux. cne>©*«f«icae^. ftv^n^n?? 

MB i j SKgHTOffllltffTfcns. 

[0 0 2 1] ST. a*?ft«2 0 2*J:rfiaDCT« 
2 0 3fc«fc0. ±IBa©*JSfi«F**>6#fc*IR©S* 

"7^7 D 7d yi/MB i j £#8g®» (7U-A 
I) rt©#S8V^D7*n>^MB i j ' t<D!SHO&#W 
»Aj»<«7C;**l£. 

[0 0 2 2] K^}i«ge2 0 5TB. vi/o7n 

•yi7MB i j ic»j£;ufc±Eb©ft€r*av»ctieK m 

i??D7D77MB i j tCjt*f£;L/i#MSi« (7 1/- 
AI) ^©#K^7D7D-y^MB i j ' ©fH?aE##© 
6*1, d©#,^^i7D7D-yi7MB i j ' ©®»tif$B# 
^©/^EU (0^Bg) ^b§c#-ffi£*l-5>. ^LX. # 
l7^n7n'^MB i j ' ©B«itit*B<fc±f2M#a{& 
Ai*tJDj?g2 0 4C<fcoTD0SC**l. v?d7o-;/? 
MB i j ©H8HSffi#g7c£*l£. 
[0 0 2 3] W±©©a*^T©-7i7D7'Dv JMB i 
j (i = l~M. j = 1 ~N) CtH»XfT*3*l. 7 1/- 
AP 1 ©£@&a<&7c£n-5. C©7L/-AP 1 ©®7t 



B«f4#!BH«tUTft*ltffltaJ2 0 SrtO/^UCft 
??£*13. 

[0 0 2 4] -ttT, &©7U-AP 2K*J£l.fcft^ 
[fcT-^tfSft**! St. S)#*Sf»SB2 0 5 1*3©*^ 'J 
fc«#S*lfc#MHtfc (7I/-AP10M) £#ML 
X. ±S££H«&tt#*8*<fTto*l5. 7U-AP2W 

[0 0 2 5] £X. SifiXtt. ««aifi^fii:* 

[0 0 2 6] £©<fc3fc*-&, tT7^v^l/-7"3fc0 
ffl71/-AOg(*^^L, ^^{kx-^©x-^U—h 

*«'>s-e-aci*t*»5*a-5. iofcftoftlii/ 

ififi&Z. 132 7 (a) tt:(Dh7>X3-r-f 
fr57c©©7j££^-f fc©T$>9. 02 7 (b) «£© 
h7>X3-r-r >i/*fT-5fc«>©SE*©h7>Xn- 

>ySe©^5:^T7'D-y7 0Xfe-5. 
[0 0 2 7] 02 7 (b) K^-r«k5t::. f*©h7> 

X3-T^>^ltt, IMBH2 4 (b) IC^Tt)©<h 
0 0£iffl»H2 4 (a) K^Tfe 
©iH«&iUO»fft82 0 0t&I^btfc« 
£*TLXH5„ 
[0 0 2 8] ;©h7>Xn-fi' >^glt*lt 02 
7 (a) tC^-ri^lC. JBlOtt^{l3ErftK:J:0trit* 

Ott^lCiOffStlfcHdl**. ff^ft«2 0 Ofc«fc0fg 
2 0«f^SK8?T»#ft**l4. £©«fc3&B«F 

- h ©gft o fcfr ^{fcx- ? * £fi£T 5 H t # -5 © 

[0 0 2 9] 

[BWa***L.fc'5£-r*HUS3 iJIST. ±a>Lfc^ 
#©h7>X:J-5V >7"7ji£tt. flFfy{bx-*fr<=>7C 

[0 0 3 0] CO»?8ttei±ttWLfc**t«*TftS 

ntfeOTio. WwwiT. ^{kx-^^ffi© 

-f-f >^7jffi*3«tt;h7>7vn-x^ >7'gg£il& 
[0 0 3 1] 
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#o tz 7 V- 2*N\?m&mt7)\>d U XL * stswmt 
7)l>3VXA\Z&Q®W&$:®liitZtil®.<07U-Afr 

t'fc^r. f5fesj®<&£tSfirf6$&©7u-A©5*> 

-A^mmn»7U-LtL. $ag?t&7l'-A©7l/ 

-Lfflf- mttmt\z&^T&M2ntz% i #M7 u-a 

t\tM<D%2&m7U-L.Z&mVTmWZi8l7 1>-A 

#17 l--A£*tf 1 £fctt«&©7 AOS 1 fr^Hb 
7-5>frt> 4fSf £ 7 AFel^iUft*! {bx-* PHI* 

as***. Mfe7u-AP^fflft^{bx-*fSis*a 

^ * Id S tit 8 * £ arr £ M * « ffl as £* tr C £ * 
/t. z\v>mm> ^>4h7>73-f-<>^Sl:J; 

[0 0 3 2] 

EIT. HB6#Ib. *%WC>% 

[0 0 3 3] A. fUlomffl&m 
A- 1 . h7>X3-T^>^ 

0 1 «;i©f891©SS 1 OSUfi^ffilCfe^TfTtotlS h5 
>X3-xW >^©0iJ£5c-t0T-£>-£>. ICBllctt. 

1 71^-AtP 1 7U-A~P 4 7U-A£A»e>&5t: 
7=f-\ sf)V--7~tfmffiZt\T^Z>. **iS»SgTtt. d 
ne<D&7U-A<D5^fiSJA«P 1 7l/-AiP37P 

f-i'&tws. P27i^-AttM5i*>n* 

P 1 7U-A£#!St,T:te0, P4 7U—AttW§l^tl 
5P3 71/-A*#ILTH3. SEoT. f?*f {fcx-* 
©<P;fc£P 1 7U'-A£P37U-A£(C»Jtstfct)© 
Sflfl3l<£. »0©«F*fl:5*-*a»&P2'7U-A*P 
4 7U-A©H«£«3T*::£a*-T?€r&<&*. 
[0 0 3 4] *HJS^ffiTtt. 7U-AM?BflF4fl:;At 

'fit>fttz7V-i±<r>o*>m i iwnz>7i'-k (ciofisjT 

12P 1 7k-A:fc«fctfP3 7l-'-A) $f 1#I7U- 
A£ L, log 1 #!S7 l/-A*#IUT7 U-AHf 
««F^fb3*»frt>nfc7U-A <£©«TttP2 7U-A 
43<fctfP4 7l'-A) SrfflS^«7U-A£L. &1# 
Bt7 U-A©7 U-ABIMIWftl:«HT«4h)6; 
71/-A*S2#I7P-A (C©{«JT« I 7U-A* 
<fctfP2 7U-A) £TS. **JKJ*tt-?li. 
«2#Si7U-A*#SaLTffla»*7l^-A©7U- 

ffigas^u-AicttfcLfcftftfl;^-* 



STf £. ^n*«**Jfi»ffit*3W4 7 U-AH^ffll}?^ 
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it4ft*Oh5>X3-T^ >7*SB©8tJ*£ST7* 
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A»c»it;i/fc»€rflia. tBB07i/-Ai:ajtitfc» 
*«f«*?i*fi«#<t»2A*>5s»t«*. 

*«sjuhu 7c©»#««©ftbotBiA-r4. c© 

»fcttft*««tt. JB2#K7l^-A*#flaLT«a» 

n5T*5 5B)#1fffitCffl^-rs„ ^1#SS7U-AIC 
»l6Lfcft€ffl»*H«*Sn*. (IS©71^-A(CM^L 
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s. 
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£Sfc L T ffi fi T -5 g@T * -5 „ 
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A (P3 7U-A) ©ttt8*»&©l&S«*Lfcl*i*fc/j: 
t)TH*. ffioT. »1#W7U-A (P3 7I/-A) 
SIW3K«£K:tt. MS*f*7U-A (P4 71/-A) 
Kfctt£&V7n7Dy7#?fl2#!87U-A (P2 7 

#X>J7a>5ia82**7U-A0& , ?£n7*a>;/£©ffi! 

±. P2-P4IH©i*f«tH5) t*»-5*fi*«* 

»i. 2fc©*ifcE«fc0. i©P2-P4MO»*««©l|[ 

[0 0 4 1] H3fc;6^T, l&a»*MBi*-5©tt. 
iSI^*7l/-A (P4 7U-A) S-ffifie-rS&T7D 
7n<y£©«f© 1 uCT, ©ajy*MB©H 

mzM®Lrz-??a~7ny? JR 1 #HM B &lr> 

•5) *<ff§l#jl7U-A (P3 71/-A) i:$inxi> 
■5*»£, r©^l#SgMB*»e.Jaai*«MB*T©»»i 
K»*Lfc|&#««V0*t, «ag*fg57U-A (P47 
U-A) ©^^bx-^© + lc^*nTl»4. SEoT. 

If iV 0 t C J: OS 1 #fiiMB ©Ml 1 #857 U-ArtT 

[0 0 4 2] Ltf»U £©3gl#MMBK:£<£lLfcH« 
(EIT. *2#RMBtl»5) *«2#I7I/-A (P 
2 7U-A) lC^SnTlr>fc£UTt>-€-©Hffe©»?r?3Eft 
B*»1#BB7U-A (P3 7U-A) ©Si£tif?8frb 

*. 

[0 04 3] -jKWKl. ^1#,1MBU. Il#l7U 
-A (P37U-A) £#idLfc&T7D7D-;/7©0 



U - A $ m fiic * -5 & 7 D 7" D y 7 S 1 1 S? * b tl T <r> 6 
1*&T-$> t) , S 1 #BIM B*^oTW 4 (1©V7 □ 7" 

□ y 7lCCH>Ttei)j£ti?f8V 1 - V4tf$SoTl>5. 
LfrU cnb© - 7 7o7D-y7tt^ - ftl i bmi#BaM 
Bitt-RLfcH. Z.<D£o\Z, Sl#SS7U-A (P 
3 7U-A) ©??^kx-7(C(4. Jg 1 #RBM B K*f £ 
Lfcft£«*8##£Lfc^©T. m2#HB7W-A (P 
2 7U-A) C*^*»2#aaMB©0fattBt*l# 
17I/-A (P371/-A) ©»€rB$B*>bfift#©* 
di«T*^f«£^©T$.5. 

[0 0 4 4] *Z\T\ C©»#1Sia#ailH]K2Ttt. # 
©<fcp|-bT. £2#jKMBfrbAS#*MB$T0» 

Xxy7Sl :*r, »£flM8*ffllIII&2tt, Il#I 
MB#^oTl>5 41I©T7 7©<P**b, Si 

Ttt. 4[i©-77n7n-y7©5^T7n7D-v7b4 

©T. C0-7?n7D77b4l:MWc!!ittSSV4 
;WSft£n* witter. 

^f77"S2 »£flr«*t!J|pl&2H:. &a*f& 

MBC*tJSLfcft£tt«VO£. ±f27x-y7S 2IC* 
l»T*6fclt««V4«IW. UTF©i£g£fT^. 
Sg2#MMBfrbMatt*MB$T©&SiKttJSb£K) 
t«f«©JH±|fl[V n e w£#J6-5„ 
[Rl] 
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[0 0 4 5] &t 2 «±si^Lfejas 

£. mm^yU-A (P4 7U-A) IC*3tt-5SV7 

□ 7a-y7*fflS^*MB«»:LT^fTU. &7?D7'D 
7?K7HT, MI2#!S7U~A (P2 7U-A) ft© 
ff52#HSMB (&v7a7n^7lc»f£:Lfct>©) *>b 

ifS8©giii{iVn ew£#*£©Tr<&-5. 011' 
0>J*-r-5ct5lzF B , ]?l^tl-57U~A^ScfeS^^, fi, 

£t*ffi^aiiE]K2«, iwgi*»n<&7V-A*t#BaLTir» 
a7U-Atmgi*»ft*7u-A*#flaLT^*7U- 

[0 0 4 6] DCT«RRJHa@B5C«ai*ieK; 

r^TBa-r*. 04ic«. &a*f&7u-A (P47 
u-a) ic&snsssaa^^MBwp-b© ma<^£ 

tlTt,^. &Saa^*MB«. @*©«t^H4ffl©7D 

U-AK©^H^©DCT*<ffbtl-5. WTTtt. g) 
^©Ma«*MBrt©l^©7n-v7 (BIT. ffla^» 
7D-y^<h^5) (C^LfcH^H»©DCT^St©fl£ 
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[0 0 4 7] £-f. H4lrtt^l#!l7U-A (P37 
U-A) K&ttS 1 O®MB/!)^$nT*5 0. COMB 
«. 7l/-AP4<DffiSlftfc7*D-y7©iiftlCgmL£ 

Sl#!&7*a•;/7b , BIT. ffiSU:. C 

[0 0 4 8] C<Z)S?ll#!S7n-;/7b' KttJSUfcSg 2 
#BH7U-A (P2 7U--A) &±tfSi§l#!l7U-A 
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71/-A (P3 7U-A) ©^^<kx-^^e#enn 

fcf. ^DCT&8£$n3i*f&7l/-A (P4 7U- 
A) <D&mtt&7uyV\zMfoLtcVCT%1k\zbm-t 

%%2&m7u-A*&mLtcpimzm?E?z>z\ttfT' 

®&5K{JU&£ftSDCT&&li. &7U-A£#SiJL 
Sl#S?,7*0-yi7b' l:i;tt£L£DCT$&«£U>. ^ 

4 

B ' =2 H i| t • B 
i = 1 



[0 0 5 1] Z\Z\X\ HH ilihh i CDDCTM, H 
w i tihw i ©DCTiSTfeO. Shh ifeWhw 

0 



#cD<k 5 C LIS 1 #88 7" □ -y 7 b ' IC ftjfc 1 D C T 

[0 0 4 9] ST. 0 4K:fcHT. gl#i7'D7? 
b' te, 4(107*0 b l~b 4 CB-aT^*. DC 
T&&gtti|5]S8 5«;. :o»l#I^n ? Jb' <Do*> 

1 iitS^faO&^h 1 . 7"D^7b2^lC{SALT^ 
•5gB^©7K¥73lfi]0^^w2 t^S^^fSjOfi^h 2, 7* 

tiiS$7j(6]rog$ h 3, :/□•;/ 7 b 4 AtfIA LTt^S 
ffi#©#¥;£fl©:g:3w4 tSiS^fiOgS h 4 

[0 0 5 0] &7*D-y7b i ( i = 1-4) \Z*t 

fcLtZDCTtofkOfimZB 1 (i=l~4) iUcS 
DCT$&SgUJIs]&5tt. il#iyD7!?b' IC 

[*2] 



H 



w i 
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[&3] 
I hi 
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[ft4] 
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0 

I w I 



0 
0 
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1 hi 0 
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h i 



0 



0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
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[&7] 

0 0 10 0 0 

0 0 0 10 0 
0 0 0 0 10 

0 0 0 0 0 1 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 
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[»8] 



0 0 

1 hi o 



CO 0 5 3] DCT&gcgffilel8 5tt, RhCDioKL 
T. SS2#JB7U-A (P27U-A) 1 

(P3 7U-A) M©IS#Iifct?&oT8il# 

&D*U S2#I7U-A (P2 7U-/0 fei^fflS 
K&yU-A (P4 7W-A) M®MieilMtft0it#H 
«TSoTS!!lMyD7i'l:Mlfct>«)©DCTi 

[0 0 5 4] -tbT, DCT^gffilUKSti. jag*t 
&7!/~- A (P4 71/-A) rt(DiteOT*n^^('-^liT 

7"D-;/7©DCT&&£gjE-r-5. BLh. P37U-A 



0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
10 0 0 0 0 0 
0 1 0 0 0 0 0 
0 0 10 0 0 0 

J 

(8) 

[0 0 5 5] 0 5«> **lUB8l;:fllS h7>X3— ^ 
^3-?^ >^*BC^*nT^fct>©05'6BiJI»L*: 

(b, £DCT. tf*Mt#*»£fc«. £<D 
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m 

Et±BlWLfcfBl<0*«»!iTtt. fKtiHRgtiJliI&2 
(H2) JCJ:t>T*ff*ftaft*flMMItB7^^ l JXA 

[0 0 5 7] A-3- 1. fiijl 
*«*j»4, MPEG-4*4^iH. 2 6 3©J:3tt^D 

il& VyyTsU-'rj >^#ft*«fctf h^X^-T* 
>^i^ftnt)^)T^I) e *«Ttt, ±BfSl0 
*«»IBK:*tt*»#«f«J|[U|5itt2 (H2#R9) Oft 
*«MIJHH7;WU XA#B 6 t«t *©lc«JE*nT 
BIT. P4 7l/-A^fflSM*7l/-A, P37 
U-A£SfSl#B87U-A, P2 7U~A£S§2#!17 
U-A<hU P37I/-A (JB1#JR7I^-A) *W3I 
<«^*««b, *Hfc±*»****ffl7;WUXA 

[0 0 5 8] tCDJlWUXATIt «T0*Hfc«tD 

777^1 : 3rf , fflg#*7U-Afc:m***H»* 
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V 1 n e w = V 1 +V0 
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»• V OA* S, 8£l#JS7U-Afc:*3M'* 

SKfflaWftvjr ny □ y * fc#j&Lfc» 1 #JT7* p 

y □ 7 ^ 1 #1^?^ □ y D 7 ^ <hi}| 1X^-5 
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XX7XS4 : ±iBXx7 7 r lCDS)^tfaV0<h. Xf 
yX2fc*^T*»fcft#flMKV4t 1 Xf7^3C* 
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[0 0 6 4] A- 4. DCT&%.n&7)l<di)XA<D{& 

^lda7$#^U. *HS£«!llC*3lt'5DCT^gC*tti 
IslgS (OD C T^StBT^n'U Xh\Z-O^TWffl?Z>. 
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[0 06 7] A-6. 8^012 
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x-^OftSttWfcitfDCTWKfcSCKU x-7fi 
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l/-A£#iLtltM («I73(6J) Vforword 

(B) (D*£8U «7U-A*#»Ufcft*flMB (22 
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ST. 
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[0 0 7 4] a. «F^ftx-^*»6S»«ia»*v^n 
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[ftl 1] 

Vnew = Vf orword (P) 

+ Vb a c kwo rd ( B ) 
(ID 

5. 

[0 0 7 5] B7U-AK:*fJ£;LfcDCT&gc©£M 

t>, eu©i!i*iiMR0*£fcH*. ±E*i©£tt*ffi 
ot>©*-tot*|ijffl-rai:t!j«T€r4. «±©&S£ 

SSHiCfcO. IW5IS«fcJ8ofcB:7U-Att, ffl7 
U-A Cl©0rm I 7U— A) ©*£#JgbfcP7U 
-Atft*. 

[0 0 7 6] £JU©WTtt. m 1 ©SliS^SgKlfc 

tf*»#*«*«t*DCT«»0»lH3EFtttfiJffl-r4a 

c T{&&<D#tnijti:z*mmBmzmm w&%z.t 

tt^5STt>&t>. «±©{8JTtt. IBBPiH 

5«riEfc*^TB7U-ASm3l<«^CtJt>TKWL 
fc*<. **lfi»iitt«Atf I BBPBBPtl»5««SC 
*J^T2<i©P7U—A©F^©2d©B7W-A©-^ 

[0 0 7 7] B. H2©0SiSJ&!i 
B-l. h7>X3-T^>y*©«? 
010 (a) ~ (c) tt*JUt»«C*HTfTfcft* h 

7>7 3-7V >7*©t*i£;KT0TS3. sr. no 

(a) fC^TWTIi. I 7 Ai: 2flI©B 7 U— Ai 
P 7 l/-Ati>6&5 £77* iW-7'fc»J6LJfc«F* 



<br-7£. I 7U-Ai 3®©P 7 U-At^fc-S 

[0 0 7 8]-C©WC*HT. h7^a-r-f >7"il 
©B7U-AlCWJ«Lfc?f^fb7 : -^ti. fOiOI7 
U-A©Ii{&x-7 <*:■?-©&© P 7 U-A©IHi!x-7 

[0 0 7 9] #£01 0 (b) (C^ffiiJTtt, ±fE01 

0 (a) I'^T^Ji^tJ^T. 2{I©B7U-A©?-£?£ 
©7*©B7U-AI;:ttJSLfcf?^bx-*£|8]5l£. I 
7W-A©iS&©B7U-AIC»j£Lfcfr*f{bx-7£ 

1 7U-A©*£#!ILfcP7U-A©ft*f{bx-:5'K 
£»U £<DPyU-&£mmVtzfo®ttj.Z>&?\Z\z' 
7 7 -V 7MP- ?n <DM'&<D P 7 A \Zttfo L fz ttmt 
-r-7©g&£fT'3. 

[0 0 8 0] *C01 0 (c) \Z7FtWV\t. 171/- 

a 1 3 is © p 7 u - a a> e. & * tr 7 a- y 7\Z 2*J& 

L,fc^^bx-7*^Af>nfc«^lr*5^T, 3<I©P 
7l^-A©'5^ HH£ra§l£. I 7U-A<t 211©P7 
l/-A*»e.*Stf7?-V^;i'-7 r t»^L,fc^F^k5 ; - 
7IC^TS. 

[0081] sk±wmistz*.o\z*%w<Dmmtt*tti 

5h7>X3-T.<>m, SSffigMm71/-A© 
^{bx-^*«ffi©7U-A (mi©#M7L— A) $ 
#IIUT£l£Sftfcfc©Ti&-5«-&K:*3lr>T. ^Kffll 
»*7W-A©tt*fc7*-*#* 2 ©IMS? 
Sab/trtgKgSSn*. *Z>mz, ®2©#gg7U- 

«£*©h^>xrj-x-f >7"t£gT 
tt. C©i()€r1fffi**i*5^«>t. ^KMSM*7U- 
A©&^7D7*uy7fcaj&LfclI«<fcg<HUfcIitit£ 

£iS-3T^fc©T. SgSa*Ig?\;&t>©,fc&oT^fc. 
*%Hj«. dffl«t'5/j:i!i#«ffl©«3gCf^fcS«rfc&tS 
0SW^&£}ittU h^VT-D-x-OT*©^©^* 
*giJM-r^.t>©T$.S. 

[0 0 8 2] B-2. h7>xn-xw>7 r gg 
01 1«, H©?g9!©-*8HgSgT&* h7>X3-T 
4 >^fi©^2:S-r7'a«y70T*-5. 0 1 1 ICS 

0<t:. «F^bH2 0t. ft#«^gmg64 Oi, 

[0083] cne>©7^^#s§i oii. bznmtj 
;i^gXAic«fc98^<b£ttfeft^bx-:J'£gttiR 
0. ;r©ft^{bx-7A>€>7C©iI8x-7£&7C-f -5^ 

at?*o, £#S{bigi li. ^sfis^gi 2*3«t^ 

1 3 ts jSS^fbig 1 4 t, D0»g 1 6 t. 7 U-^A/ 
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[0 0 8 4] CCT. i2*lft811 Hi I7I/-A 
Wtt©S7U-Alca£Lifcft#{bx-*£. 7U-A 

f)£tff8©wgfift^£tc#ii-r5 

SB IK <fc o TftBii $ tlfc D C T ffift (D nrS6ft«f^*i 
tfi&£fg$8©pJ£Aft^£&4 D C T&Sfc©ft^bx- 
*fc£tfSj£if$lcMTg@T-ifi>S. £fi?{bt§14 
te> VKfttt#Sl 2^6ft6n«DCTffjR«Dl7fl: 
T-^fcfflfc^bU DCT^Sc^HJ*-rsSBT-$. 
*. i^DCTgBl 5tt. i£fi?{b§§l 4*>6»6ftSD 
CT»*CJJ!DCT*ttL. tt*m«Sff57U-AIW 

I$nfc7l/-A (£1©#B87U— A) ©Si«.fc©M 

*7i/-Aic#£L&?aHie (£#■«) jwkdct 

VI 5*6fti)FBi 6i:HJ*sn5t$l:, d©fflg*f 

#8g7U-A©li^7 ; -^S:7U~A/ ; E'J 1 7*»SR 

*«. *Dmaii6«, ^©ii#a«$nfe#^7u-A 

©Hfc-r-*.*:, i£DCT$l 5 ©OSIRIS ifciO 
£U ftJSL^*ma»^7U-AlC«(&Lfeli«7 ; - 

»mt, BECH1 7 (b) *WH1 9*#JHUTtt9I 

CO 0 8 5] &|-, »#ftB2 Ote. &£|?S§2 1 <t. D 
CTS2 2i, tt^{bgg2 3t. ffiiTfK2 4t, 2? 
DCTgP2 5t. tmm26t. 7l/-A>tiJ2 7 
t, »#Ji«»2 8<h. aJggft^fbfi 2 9*5<ktf3 0 
t. £S{b3§3 1 ££WbTV>S. 

[0 0 8 6] «S82 ltt. tt9Slfl|«>eft 

2 8*>S{JMSStt*»i*ll«©ft$nfc#!SIi 

•f*- * £ ©g#Ti& em^nui-r « mmv$> 

3. ft*. #HB«x-^K:-3V»Ttta»-r*. DCT 
a$2 2tt, BJW2 l#S*Stt*WBRBK:*fUTD 
CT*ig-rSgT$>0. ifft»2 3ttuODCT»2 
2A>$fS£n£DCT«&K:B ; ?{fc£jSU S^fcx- 

2 3 *» 6 ttl* £ nfeS^kx- * ICjgft? <b£i6 L-T D 
CT&gc£aj?3-fSg@T-<&9, 2?DCT8B2 5tt. 2? 
fi^{bS2 4*^ffirt£ft5DCTfilgl;:j2DCT£JS 



LT^$i|Rg&$7ct--3=£aT-<&&. 7U-A* : E'J2 
7tt, #8g7U— AWSffex-^fctetftTSfc*©;** 
"JT*4. »#Ji{«gB2 8tt. *SJ!1S^^7U-AIC 

n&LitmmT-fifivmsi 1 2 1 cwb 

£*l£<h£, 71/- A^'J 2 7lcE**nfcSR«ia 
*t&7 W-AC!>tt*fl:Cg<rvr*JN£*lfc*Jifl7 u-a 

S6n5<HII*r-*««SB2 1 &<fctfft)g832 6 

ctKISTs. sngtgi 2 6 a, ^©»fr.«tt^f*.©#MH 

«7 i -^tjS»DCTlB2 5*>6S6fta^MRatSlio 
»U *1»»7I/- ACtffcLfcHBx-^fcttia-f 
-5. C©Hffex-^tt, »7U- A©IJ#fl;©IS8IC 
#iSn5#f,71/-AOISf-^tLT7l/-A^ 
*»J 2 4IC§£&i;ft-5„ 
[0 0 8 7] 6UK«Lfc»^fl:B2 0t. HKKWl, 

oMKtt7c*3tt*aaij*««»*. -rafe-fe. t£*©h7> 
>^gB©ft^{bgmft£i ,i 8']*5<fctf*itftgB 

10 6<&WLTt50 (0 2 4 (a) »R) , £©8)£^ 

S'i*5<ktf*§«$i o 6#, #sa7u-A^e>ffla»«7 

fe©c«L. *Rltt*tt£*t*«ft4»ft:S2 oil. c© 
.fc5tt«i*W*©a*©fc*©#»*#LTir»&ir». * 

«. n©i&*«w*. a*cjtbT*i/<^j5ct»*jia 

«£B1 l£:m?*»£ffSftUIft4 0;l3J:tM#WR 
«EiE»5 0fcJ:0»Tt»*. 
[0 0 8 8] &CttS««*ffl«4 0fcotvrBl9rr 
«. C©S)#1fi{^ffigB4 OH. *^«1©W***^ 
111 3*»6#6ftS»*fl|«S«t»T0rfi©«IH&ff5 

TSi:. ^©I0T-*§. fisj^.«H10 (a) \ZM*T 
5h7>7,3-r-{ >^^fT^«^. I71/-A<Dii 
OB71/-A$jSIM*7l/-Att5i, Cl©«lg^ 
*7 U—AlC^Lfc^^bT-^fi. 
tfP7U-A (Sl©#SS7U-A) ©H^x-^^# 
^1"*CitJ;04fig$tlT*50. l7U-A*»eiS 
JSSJf *7 U-A*T©E)#lC«^LfeSj#ffi«i: P 7 
U- A*> S 3KMI»l!7 1/- A S TOit l:jt})£: 
«tfti(t4^fU5. -5-LT. h7>X3-j-f > 
frtt. :®»!«li7l«'-AO»*KtT-i'« I 7k 
-A (S20#i7l/-A) ©*-Sr#lL.fc^<bx- 
^»C2tft-r*. d©I7U-A (m2©#ffi7l/-A) 
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»3«. 'j>tj.<tbmmmm*i&7\s-L><DwmtT- 

^JC^SnT^fc«l#«aSfflt>T. I7 1/-A (ft 2 

T-. ftfcStwTBiS-ra. 

[0 0 8 9J £fc»#ft«ftIE«5 0£tn»TBl9rf 
5. »#««*Hi8B4 0^e>f»6tl*»ittiM8tt, 
ft«©«5BfcJ:g»fcnfc ! b©-ett&<, IS?¥©S)€rtiS 

*C1T, #3tE«fti6Ttt. ft£ft*Hfttti&3ft>&ft&tl 
U IE«&t>©T$>*.htg©e>*l*ll£l::te. -?-©®i€f 

mm*z<D$. znmt® 2 oca*, c*ik:»u n« 

ftftftWSM OifcSft&ftfc»*ft«#£«&t>©Ttt 
V>£&©Sft**£K:tt, 7l/-A^t'J 1 7 It Eft 
£n&ft 2 ©#fig7 U—AOHftx-^W+A^jaS^ 
$7W-A©Ii»l::ifi<HUfcHft£fl?5itU ft2©#BS 
7k-Afr£ffla*t&7l'-A£T©»£lC#JSLfcfj 
£ftl8£#©*. Kj#tif?8i£iEg&5 Ote, dOiSfcft 
f££#tf#fS:T£>*. &43. Ki*ftttfttlj«3ft>5ft& 

r*fc»o»aoj|#ttrt**J:r««*K:J: 0»*ft« 
[0 0 9 0] BIT, 010 (a) l:itt-7>^3-7 

■nssrr*. &*. *n«s)g!iic^* h7>x3-f^ 
so«*u nneizj:oft6n«n«ff««4»fl« 

#ft«ftajSS4 0 43<fctfib£ft?8&jEgBS 0©&*©S) 

tO 0 9 1] (1) S!)$tt«»aig|54 0©ttfE 

01 2-01 4£#Bgu 0io (a) It^-Th 

4 OOftfpC-^^TKWr*. 

[0 0 9 2] 01 2~01 4ICfclrVC. h7>X3-T 
-C >^ il© I 7U— At P7U-A©raiCli2il©B7 
U-A^JfSftTH*. fi)^ffiSg!llS83li. Z.n*> 
©B7U-A*ft*J©7U-A©**#KUfcP7U- 

U-A$:Bb9©P7U-A <7t*teB7U-AT-i&o7c 
&©) ©*£#!ILfcP7U-A£-f*©K&B&ftg 

[0 0 9 3] <I 7U-A©It^©B7U-Alr«{SL 

fz^m>^m^mmx'\t. d©B7u-Aic&*n*^ 

© 3 @8i©^ 7 a 7 d -y 7 £® 0 & o . 



a. myjftl-ffl^- Kit J; 0 7 U-AH^SIftflffctftt 
2tltz-?t;a7ay{;. tttt>*>. ml7U-A (d©{»J 
Tttl 7U-A) ©*£#BgLfc»frffi«£flW{fc7 ; - 
7lc&frv7n7n-;/7. 

b. JRaiSj^ffl*- Kfc«t 0 7 U-Ara^fflflF^fcaift 
£*lif?7o7a-y7. T&faS, ml7U-A (^©« 
Tli I 7U-A) S#iUt»ti«t«7U-A (d 

©fisjT-ij p 7 u- a) «#m LtzWizimt znmt? 

c . mtitofm*- K C J: 0 7 U-AW**ffftfl:*«J{|: 

TttP7U-A) ©**#»Lfc»*ft«t»^fl;T- 
^IC^tJV^0 7*D-y : 7„ 

I 7l^-A©itS©fc©lC®e-f. 2#g©B7 

[0 0 94] »£ft SgUJSB 3 ft, 17 U- A©fi&© 
B7U-ACHU 3«*§©Y7n7D-;/7 a~c left 

LTUffi-f*. 

[0 0 9 5] $1*. d©Vi7D7"D-y7 att3l»Ttt, 

mm (KITjA) Vf orward (B) 
>X3-fO^©»»it5. T7 D7" 

a •> 7 b CtJUTtt. Si£v7 D7*D yj?©tt<kf- 

fc»#ft$B OSTJA) Vforward (B) ©*£ f- 
7>X3— r^>^CDit)S8tL, «7U-A*# 
iSbfclbtftffi (JS»*|6J) Vb a c kwa r d (B) $ 

mrntz, 

[0 0 9 6] &IC. T7D7D-y7cltO^TT** 
**. Cl©-7 7D7n-y7 c fc»*Lfc«F*fl:7*-*tt. 
P7U-A (ftl#!l7U-A) £:©M©Kieft4t©fc 
®©8l#timvb a c kwa r d (B) L,a^A,T#S 
t\ h5>X3- rw>^©#.15tT** I 7U--A 

(ft2#!i7U-A) t©K©»#}i«©fc«)©»(^1f 
P7W-A (il#l7U- 
A) $^-r*&V7n7D-y7©J?^ftx-7«, I 
7I/-A (|g2#ra.7W-A) t©^©»l^^«©fc© 
Ol^ifiVforward (P) ££A/CH*. -f-C 
T. »)#1f«gffilE]?S3l4. iffiVbackwao 
r d (B) *«tr/V forward (P) *fflV>fc«|f 
It«fc0. ^Kv7o7D-y7c t I 7U-A (Sg2#Ha 
7U-A) <h©F B 1©S)^a<S©fcJe)©»)^1fffi©^jBIffl 
€:*©*. 

[0 0 9 7] CZ.X-. B15*#IU dWid^fta© 
^SHl©g:tb7JS©-W^lftW-r*. 
7f^7l : ffla^*T**-77D7n-y7c© 
»#A:t-^*» e>^>iS^nfci!)#^ffi V backwar 
d (B) £lrtrt*. d©ift^ffiSVb a c kwa r d 

(B) tt. P7U-A (^1#BB7U-A) C^Stt* 



(17) 



2001-169295 



[0098] : ±E»Sftavb ackwa 

rd (B) fr6>P7l/-A (Sl#i7l/-A) Kfctt 

7x7^3 : P7U-A (gl#H7l/-A) Klfctt* 

mLTcW)tmmv f o r wa r d (P) 01 

V f orwaord 
= Vf orward (B) 



Ek±ifi I 7 I/- A<£>fif£<DB 7 U-AKttf&Lfc hy> 

[0 10 0] <2SiOB7U-^fCj*J6Lfc«lS>* 
£EU3*#IHU 2#B<&B7U-AlC#JfcLfcffl3 
*RW"T*. C^2t@^)B7l/-At), I7l/-A^) 
itt»<DB7l/-A£Htt, ±E3aao^j7DyDy^ 
a^ct^W*. JSI»*7l/-A^§2 
#B©B7l/-Atf(0h7>X3-T^>yill©#!fi 
*"C**»l#«B7l/-A (I 7U-AC0B7U-A) 

T ^ > ^©#I5tT* 51 2 #S 7 1/- A (171/- 

Acoa^coB7i/-A) toiBHSijttt-rst, 

t5#<01/2T&£>. ^CT% U3fltS*liIffi3li. 3 
S5I<DT£p:/Py£ a — c l:Ml^h7>X3-r 

[0 10 1] Z.W?u7uyp afcrH>TMU 

*« Vf orward (B) £tt»"U Vf 

orward (B) /2*h7>X3-r^>y«©» 

sudss. M7i/-A^#iuci**a v 

forward (B) £»#U Vforward 
(B) /2^h7>X3-r>f >y*©»#flMBfT 

^^D^D«^c t I 71/-A (S2#ffl7l/- 

©fc6(Dfi»^i«Vf orward (B) 
Vforward (B) / 2 £ h y >XP-x^ >^ 

<o»**«t-r*. a±#2SB<&B7u-Afc»*L 



5 \z^t&\\zh^xm l #88-7 □ yn y £ tt, v£ □ 
7'Py^b 1 -b4HK^T*50, CttbCD?*>"?£P 

^T> :07>DyDyJ b 4lCtt£LifcftSraffiV4 
*»*««Vforward (P) tLTMRZnzc 

ttu&. 

[0 0 9 9] 7x7^4 : ±fBS)£ffi$BVb ackwa 
rd (B) WO^Vf orward (P) 3^6, TI2^ 

«W»l**«Vforward (B) £»irr*. 
Ml 2] 
(B) 

+ Vbac kwa rd (P) 
(1 2) 

en*. 

[0 10 2] <&&<&P7U-AlCjtt£Lfcfflg>&K: 

tt. £T5fcIi<D I 7 A ffil#i71/-A) &#H 

ClOfflaj**^ P 7 U-A <h^O h 5 >X 

3-x>T >5 r »©#M*T*SlBl#fla7l/-A (17 

(2#@^B7U-A) ^cO^M^ltfe-r^ch, 
ttN#01/3T**. t^T, ft$1ff«S(Hffi3tt, 
d<Dfflg**ft7U-A*C*3it-6 h5>*n— r<< >^ 

<o»^fl:x-^^6»li*tifcft*tff« (MS^ffi]) vf 
orward (P) £Etf#U Vforward (P) 
/ 3 £ h y >X3-f^f >^»OB**« S OT* 
5. ^iI(?)P 7 l^-AHMl/S: h 7 >73-f 

[0 10 3] (2) »€MSffi«EIE«5 0<B»f£ 

ift^tssgaigP4o^6 , #^n5ift#tss^, w±i^hj 

K#tiSffl«iES55 0tt, C<D©j£ti!$aj?a3 

®£\Zte. dtltfttoa»**«*ftJ«LTff#ftS2 
0fc««-r*. ai6H £0ft£1f&igiEa4 0gjf£ 
^t7n-ft-hTW. »#««ttjEffi5 Ott, 
fii»*7 U-AS*«t*ft7? ay D y J (ETF* 
&il#&V^P:/P-/£<h^5) SKC07P-3 1 *- 
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[0104] sr. mmwkmmsoK. mzmnw- 

EnewtW) £ffllr>T. $Qg*f&7 7 P7*n -y 7 lc 
*tJ& 2 #,17 7 P 7"P -y 7 © 7 U- A F*]©{iB * 

*», JI©m2#!l7 7P7Py7lc»j£;L;tiI»x- 

ttjEtMti. jpffgii 6^e#e.ntffia«*vi7D^ 

D -y 7 ©H«T- 7 «E> 31 2 #17 7 O 7* D -y 7 \Z%fo 

[0 10 5] ij#ffiffitfIEgi5 5 Ott. iS*DCT88 

Lfc^WRSS (^ffl§*f&7 7P7'p-y7i:3!l#!S 
77P7"p-y7£©M#iI&. BIT, SBlflD^MKili 

[ftl 3] 

fBl<0 : P»Ra+a5tB2ffl : Pa»j| 

(13) 

[0106] ±e« (i3) c«r*#*»iiifc*n*« 

»#tiM8feiESS5 Ofct. ftt«SMEnew#I« 
ttft*1IMrc*.5 , ;*fcU t©»ffSffiMEnew* 
MS 2 #17 9 y 9* & SKfflS^*^ □ 7^$T 
©S)#H*f^tfc«)#tfffii:UT« : ^{bS§2lcM4 (X 

T7^S5) . 

[0 10 7] -75. ±B* (13) ICwf 

8l£««&jEg&5 0«. IMMEne 
w*»^iE*at»#««1?**t*ftb. i^fiMEn 

3) , i©»SSteBrt»C*^T»€rfilfflMEnew»C« 

t. @i 7~hi 9*#mut 

[0 10 8] £1*. 01 7«, 010 (a) \ZnCt Yv 

i©B7 p^d -y 7#fflg;!t&7 

7 d 7*P -y ^T»««^on#«ff CDffiJRKBBOft^ 
ffifciftfTt-Sfc©-?**. 
[0109] u^T. I 7l^-A©S&©B7U-A© 
h7>XP-7^>7'm©#B8ft-e<&*3l2#8! 

$8 (01 7t?«V f o rwa r d (B) ) fcffllATSK 
&g#«7 7 D 7*P -y 7 LfcSI 2 #17 7 D 7"P 
7?®fi:IS**?.. SI 7T*ttCl<0!il2#HB7?D7 
P-y7#I 7U-A$:^-r^©+lC5SST*^nTU 
-5. E)^tga^iElHlK5 0«. i2#M7U-AT*5 
1 7l^-A£«Sfi£-r4&77P7'P-y7©'5*»Si!2#!S 



7*p 7 7 «fc g$ LT l»S £*TT5 4 fi©7 7 □ 7d 
•y7£*«63. C©4fI©77P7"P-y7fr\ fflSM* 

[0 1 10] d©«k9lCUTf)#tt i g©^©ll^S 
*£, K)#tif$BI!£lEgB5 Ott, 3I2#!I7U-A (17 
U-A) C^lSUfciiifcO^S^OSSBttHrtOt)©© 
«f*»^. fflgft#S77P7Py7©lHfe<!:©P B ! 1© ; F'$|g| 

[0 1 1 1] #IC, 11811 010 (a) iC^Th? 
>73-T-f >7"£fT5«£fc*HT. 2#S©B7U 
- A C £ £ 7 7 d 7* D -y 7 A'MJItt &7 7 D 7" D y 
^T*5»^©»$«a©»58<6H©ft)£*ffiSIJl^-r 
4t)©T*-5. 019&, S^©P7U-AI^& 

Sn-5 7 7 □ 7a -y 7 tfimtttk-? 7 □ 7" n y 7 T$> 5 

$.-5. cne.©«^»C*3»t-6»#«f«iiEE855 0©»f£ 
tt. KCia^bfc I 7U-A©ifi**©B7U-A©«^ 

2f&7 U- A©Sgil©^ 2 #17 Iz-ASflMrt" **7 
7 P 7* P -y 7 © 5 S SSI 2 #SS 7 7 P 7* P -y 7 £ S « f 4 
^7i7P7*P-y^$:**, ^ne>©7^P7*P-y 
*«BtUT»*flMIO«SRtff SOT**. 
[0 1 12] W±*'01 6II*5lt-2>Xx-y7'S 3*«tU; 

»#* «i^iEgE 5 0 tt. H©J:5tUT»6nfcft€ffll 
2 #,|7i?n 7"P -y ^Kfflg*f&7"P -y i7 

-5 (7ry7S 5) . 
[0 113] (3) ft*t{fcg§2 0©»^ 

7U— A©S7i7P7'a-yi' (j&gM^7i7 P7*P -y 
7) ©H«x-^t. B)€r1f^lESB5 OlcfcoTHi^ 
**1&#«1«*7 7 P 7p -y 7 !C»fS LfcBj^ifffi <b 
tf'#US£ns. f LT, «F^ft« 2 0C*Jt 

a77P7*P-y7Kftl&Lfc»£ft«£fflV>T. 
»»7 7 P 7"P -y 7 tcMJC Lfcm 2 #17 7 P 7" D -y 7 
©(4SS'&^*Je>'5. -?-LT, C©MIM7?n7 
P -y 7 H«*t> L tzW, 2 #17* P -y 7 ©H«x- 7 €r 7 U 
-A7l^-A^ ; &U 2 7*>6tt*fflUT«*»2 1 ICjH 
•5. 

[0 1 14] ftW$g2 ltt. cn^>©Sm2#^77P 
7*P -y 7 ©S^x-^SS'Sr (C»^bfcMS^«77 P 
7*P-y7©B«7 ; -7*^«gt. S^^SI^MtbT 
ffiA-TS. C©^^H«. DCTSC2 2CJ;oTDC 
TBSCMSh. ft^<bS2 3lc«toTft^{bx-7 

tsns. c:©s^{bx-7«. j5es?{fc8§2 4*j«fcf; 
2»d c tss 2 5 $-^-rs c: t ic i o ^^icR en 
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4. tm^2 6\t, ft*M«»2 8*^ffl**nfc«2 

d y □ •> ? (om&T-? t z o^mmMtzha 
[0115] -73. *?{b§§2 3^em*snfc*^fk 

MS. Sfc. ft*fll«||jE»4*»6.0ft**«ttBI«fi 

«F#ftS3 otioTRj«fiU#t*n*. ensoul 
[0116] cio«t5c**«»iic«tntf. u^ftss 

2 0«-CO»***»*ttfrtonr. F5>X3-t^ 
£ft-5©-T?, F7>X3-r-c >:?©#)3S£^U<:i3s!> 
[0 117] B-3. ffi£Dh7>X3-x^ >^IC*5W 
£U:KWl/fc*M»»-Ctt. 010 (a) lcSTr-7> 

[0 118] ST> 02 0£#8&U 010 (b) 

ffl»4 0O»ff*«W*-*. H2 0C*l»T. 171/- 
A©iI&©B7l/-A©h7>X=]"r<i' >7"&©Il£ 

02 0C::fctt£2#l©B7l/-A(a, h 

[0 119] -t LT. lf7ft^-7'©g«©P7l' 
-A© h 5 >73-r-f >^»0»€?1f «tt*©«t 5 »C 
LT#«>S. ST. 02OH^-r«fc5tC, h7>X3- 
xW>7ltit::l 7l/-A£#{!87l/-A,fcLT^/iP7 
l/-Ate. h7>X3-r^>m I7l/-A©B& 
©P7 U— A (7cteB7U-AT-$>ofc : &©) £#!Sb 
fc71/-Ai/j;5. CCT. I 71/- A<hP7l/-A<fc 
©M©P*WiSi. t-7>73-r-f>^S!lOI7l'-i> 
©fi&©P 7 l/-Aili©P7 U~ A tORfBIMt* 

it&-r*<t. ^#BHfi#©2/3t?ic4„ fct, n« 

fc*Jj6Ufc»€rflMBV (P) *tt»U 2 V (P) /3 

[0 12 0] ^(C. 02 1 *#JHU 010 (c) ICS 

fflS64 0 ©I!)ft£ift93T*. 0 2 1 Kfct^T. I 7 U- 
A©B&©P7l/-A»i. h7>7.n-TJ >?<0M& 
lC*5^T#^T*5 7U-AII^ft*V«t^. SEoT. 
COP 7 U- A «. »)$t»ffigtajgB3©jOS««i:^f, 
2#I©P71/-AI1 N^V^D-x^ >7*© 
SSKfiUSI^ft*. SEoT. d<D2#BWP7L/-Afci!) 



ztmw mm 3 ©&a t & <i & 

[0 12 1] kf7^7 , Jl/-7'©l§f£©P7U- 
Att. h7>X3-f^ >^©#BB^T*-5^1^!S 
7l/-Mi2tB<0P71/-AT*5*<, t-7>X3- 
X-f >^&©#!S$teT'&&l£2#.!l7 l/-Att I 7 U- 
A©S&©l#B©P7U-AT-;&-l>. -fClT. fjitti? 
&gaj$3te, »a»*7U-Afc4*«©P7l^-A 

#0C«t 0JB 2#!B7 U-AtySttfflS***? U-A<k 
©HOilSCWiSLfcWSrfflfaw^aifiV forwar 

d (p) sira-ra. 

[0 12 2] 7f77"l : SI*. WOP7U-A1" © 
»S»ftv*o:7ny*fc»j6Lfcft*fHRV forw 
ard (P) SfflUT, gl#B7l/-A (2#B©P 
7W-A) lC*W-5SBEffla*f«Vi'D7*D-y^lC»«i: 

Xf7^2 : *lcSl#M7l/-AC*iJta#V^D7' 

*«»©iB«««*t)l£^vi>nyny^lc»j6Lfcft* 
W«V forward (P) r©®j#tif*8V f 

orward (P) t±$27>y-y 7* 1 C*Jl»T*»fc» 
£tiS$BV forward (P) £aomT3. £©*§*, 
MI2#!7U-A (l#B©P7l/-A) <hSK&att 
& 7 V- A t ©P 8 1©Sj# K*tlS IstzWlZ® $g©^ M« V 
forward (P) **»5tt*. 
[0 12 3] &>±t)W 1 0 (b) *«ktf (c) (Cfiaj^r 
5.fcpft7l/-A©PBl?l££f¥5 h7>73-T-f >7* 

*fr3*£©»***waiia»3©iifrc*.&. n#iii 

«ttiE«5 0fcJ:tftt©»#©»fm±E*«»«fcffl 
SSSto5tC5«ft^. 02 2IC&. 010 (c) (C«aj 
*T-5 h7>X3-T^ ^SfrSS^lCfc^T, 

©J5S*tfcV £ □ 7*D -y £ C*?(SUfc»£tif 
ftfc©T-$.0. ft#«f««EjEg?5 0*ift*«f«©««* 
ff5«^C4sW*«*«B©*3£*tt*wSnT^4. 
^©0lc^rJ:5lC. Sj#tta^iEgP5 0l4. H€rflM8 

B87U-A (l#g©P7I/-A) rt©^2#SBvi7n 

7"D-y ^©!2#l7^D7n77tlSL 
T^^2#l7l/-Artro&77D7D7^^ia 

B £ LTft £ti?ffi©J£i;£rr 7 ©T-& 5. 
[0 12 4] B-4. 7l/-A^2^©7-<-;i'r ; tC«k 

S8t«, er^^A'7 , ;i/-7*©'p©7i/-A©«t^;s-fieffl 
LTi»^i/fc^. 7i/-At;iser. **ss^ai«±fe 

®0»5MPEG-2ft f©}?^{k7jStC fcgffl plfilT 

*s. rftt>^. 7i/-A^©S7^-;PK<&ffla»« 

7l/-AtU, ±IB*iS»SltC«fc4S()tffiffi©gai*5± 
J/ftiES:rTAtfJ:^©TfeS. 
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[0125] c. ^3onmmm 
@2 3 \$z.(D%w<Dm 3 (DwammrQhi. h?>7,o- 

?J >?&S<Dmi&$:*t7a v2®T'$>Z>. 0 2 3 \Z 
7ikt£o\Z. C©h7>7,a-xV >?'t£Se, 
6 It. M777 6 2t, ®&mW®6 3 t. ^95 6 
4<h. fgl t-7>X3-xV >^SB7 Ot, Sg2 l>7> 

[0 12 6] A*SP6 IB. i££S<bg§6 1 At. pJ« 

fim^§i6 1 Bfc<tj/6 1 ct. mm^itme iDtz 

[0 12 7] CUt, i££S{bi§6 1 AB, I7U-A 
tf^fl:KJ:0»5hfcH#H«©DCTttR©*J*ftflF 

^gSfS6 1 Bi5.fctf 6 1 CB. iS»*Sftg6 1 AlC 
J:oT»*SftfcDCT«*O^I*fi«F^i»*««© 

Biasfi^SDCTfRRwa^bx-^iWfffliacs 

-f£BT-*£. A'-y77 6 2tt. pJ^fi«#S6 1 CA» 
e>©»j£1i$8<i:j£Mx{b§§6 lD*6©DCT«StS 

ffi*J«tr;DCT«»*l21g-rs. gifi©filf£<i&©71' 

-Attt, ey^Letr?^*^-:/-?**. i^>©t:* 

? V ^;U-7 P tCW)CbfcD C TfMfcfe *#»«*«©» 
ttjMKTTSi. tO»»SntDCT«»*J:tf»S 

>?)v-zf\z.ft&hitTic T^gcts .t $s© 

[0 12 8] <8ftM8ffi6 3tt. /Xy7r 6 2rt©»* 

Mt*. «l«»6 4tt. ««M*«6 3IC±*1H» 
©T. 0fffifl*©7U-AC»lSLfcDCT«»*J:tf 
®J#1f?8£A'-;/7r 6 2*>££l H7>A3-xW >y 
35 7 0 St(i^2 h7>A3-x^>^Si5 8 OlCgiS-T 

[0 12 9] Sgl K7>A3-x-< >#U7 Ott, £ 1 

©sijg»!iicM^$nfc^feicaeoTh7>^3-r-f 

>^*ff"5S@T*fe-5. d©fc*. mi h7>XD-x 
>f>^«7 0tt, m ©*«*»«:«* h 5 >>0-x 

>^mc$*nT^fc»**^T^* (S2# 

fig) . %2 b^yxzj-TJ >?®8 OB. m2©3liS 
J&ii ic gg ^ £ *i££fe (eft -5 T h 5 > x a -x -<> if £ 

'fsomm.-zh%. c©fc«4>. «2h7>x3-r^>^ 

SB8 0B. %2to&mm\Z%* Y?>7>U-7 : 4>if 

gli:$$nt^fcll^t^i-^ (@i l#M) . 

[0 13 0] **«»»©ttff IC-3V»TKWT 

5. Sf)li{fe©7W-A©^F^bx-^tt. h7>X3- 

^4 >>/&w\zm&zti> n-jV7&2\z\t. gis©3r 
tf&iasn*. 



[0 13 1] A'777 6 2 iC&lrtSnTHSi&gtimtf 
0rS©WfiI«l:O/h£^«S (I41iffe©i!)t^jl^« 
£) . «8WWi6 3». DCT«fttitf»S«*)|i 
A* 7 7 6 2*b^l f-< >7*§B7 0©D 

cT»»ffaiiHi»5*jj:i/ft€f«a»aiiHi»2i=ft*te 

jS*n*±5CW*»6 4*lHWr4. C©|££. '>& 
^SJflT, »Ii«©DCT«Sfc.fctfil!i€?*«e»L 

>tft>mztiz>. 

[0132] cntML, nvvy 6 2twt&jrt$nxi> 

*£) . »$«f«*tBlHlK2*tjE«/j:«)#tiSaS:»ai1- 

n3jJ5fc^-*©tt«#illia***A£iWB;: 0 -5 
-5. £©«£, MffliSl6 3H DCTgg 

*J:i;»**«*t^y7r 6 2*»6JB2 h5>X3-T 
^>ygi58 0©ffiDCTgl5l 5*S.ktfft€rllMa»li»4 
0K&*IB£3n*<fc5£^&W6 4&8WT-&. -© 
»Hffc©DCT«ft#«fcrra*tf«C»UTJ6 2 
©*MUMBfcfcV»TB§*attfch5:'X:3-5^>dW 

issns. 

[0 13 3] EH±ift^L-fcm3©*JS^Iit?tt. K>?=f- 
V 9)\,-7<i>& -5 ttBf 3feflft©7 U- AmttT«»9 6 
4©«*«»*«ffbnfc. L*»bft««6. <S0&»©2; 

fee. «±ift9!LfcSi«iifB££n3fc©-ee&^. « 

fcfffl»£fT'5 7l'-A©ffl*B. -)£T&< Tt>«fc^. 

[0 13 4] D. £)£tsj 
«±KWLfc**«»JiTfH. -Sfl»©7U-A*»6 
& S t! * x V >ffr- 7*©«^:**ffl nent^fcy»«. #8 

we. c© e k^^tr^^vy^-7'^©iifflicK^$n 

4t)CDTa&<. MPEG-4«i5&Wf+^- 
:/©**S»fc&^8*ft^Kafl!LT<bJ:l,». 
[0 13 5] 

tf. '>&H«**K«fc0. SSlOftHfcflrafcx-** 
m 2 ©SiiH&ft^fbx-* tegftf S h- 7 >A 

[H®©ffii|ifttft9N 

[an c©«w©*i©*«s»»ic*niTfTt)n* 

h5>X3-T-f >^©0iJS:^-r@T**S. 
[0 2] H*«»Bfci$tt5h5>x:3--7 f .f>y* 

[0 3] ^ffi»ffilc«tt«n#iffSIFtU@»©ffiS 
flg£^-f 0T-&5. 
[04] l^*iS^t-*ttSDCT^S»ffi[HlK©ia 

[05] ^HJfiJgig©3«!)^^^3U©K7>Xn-x^ 

>yggt©«jticfe^Tiawr50T-*s. 

[06] ®j^t9agHJ7;UJUXA©ffi©0iJ^*-r0 
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[07] mtitmw.&TfrivxL.oxmmz*?® 

X3bZ>. 

[09] m^mrmz&vzmmmniiijjm)?; 

A <D m (O fiSJ £ 7T, T 0 T- h 5 . 

.[010] COmMOWi2 0ni&Wmz&^Tftt)tL 
[011] r©^B^CD^2CD*ig»SiTfe«.h7>7, 

[012] ll^SS^Sic*5tt?»»)^tf ^ffffigiirosag 

rt^£^-r0T-*-5o 

[013] m^mmm\zmfi,W}^mmnm^<D!&m 
[014] i^^is^i'* n^m^mmwmu^m 

F*3^*^-r0T*-5„ 

[015] f^iS^I^W511j$1fffi»ffig|5(7)S)# 
1t^#[117^^'JXAS*-r0T$>*. 

[016] W\-£M%m\Z%iVZ>W}ZffinmjEW<D®ft 

[017] IMSIiS^lC*5W5ll)^1f^]Eg|5©i)^ 

it m&rnmm z mm? z> m x & s . 

[018] I^Hte^J8t*^5E!j^1f ^IEg8coS)€ 
«$8&^S£ISBJT£0T;&5. 
[019] IHIliS^P.C*3WS»)^«^iEg|!©g)# 



[020] iwi^^^ic*3UT7 u-A©r a i?i^s-# 

[02 1] HlliS^tt5^T7U-A(7)K§l^£# 

[0 2 2] |WIIIiS^t*^T7l^-A©r B ^l$£# 

[02 3] Z\<D5£W<D%3<D%mMMX&Z>h7>7. 

[02 4] SjH®ft^{t££xXxAK:fcttSft*f<l: 
•5. 

[025] ±.mmmmoWi^m^i,mxhh. 

[02 6] ±IBm^Si©S)^*^JS-rS0T*S„ 
[02 7] S£*©h7>X3-7 ; ^>^7Jte*5J;0:h 

[^oitt^] 

2 wizmmnm®®, 5 DCT^scanass. 

io tg^gg. 20 fm<b§§. 40 mzmm 

so mzm&msE®, 6 3 

SB. 64 gas. 7 0 $ih7>xa-7^> 

ygK. 8 0 W,2 !<7>X3-7^ >^SPo 



[01] 



[04] 




«ISSmr;n<s;i7<lnter) 




ffi1#S9^D'y Winter) 
(P3) 



<P4) 



[02] 



1 

, L 

• DMUX - 



3 
/ 




4 




VLD 




IQ 


— ^ 


2A 

/ 






VLD 











5 

<L 

HDCT«»s:aj0» 



H 



7 

r— A 
VLC - 



2B 

z 

VLC - 



8 

• MUX 
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10 7} 



(a) 



(b) 




bl 


IBs 




b2 


b3 








1 1 


b4 



fflSflfeMB 
(P4) 



Vnew=V4+V0-AV4 



[08] 




-■OOOOOOO- 

-ooooooo- 
-ooooooo-- 



--o 

—'r-A 



IM9] 



Vnew=Vforward Vnew=Vforwarri(P)+Vbackward{B) 




Vnew=Vforward 
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(@ 1 2] 




[01 3] 
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[0 1 4] 




[SI 7] 
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1 6] 



S1 




\ 


NO 

S3 










* 














S4 



S5 



YES 



i 
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[02 0] 




(30) ftffl 2001-169295 

[02 2] 
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(a) ftSffcS 



12 4] 



101 102 103 107 109 



mm® — (^) ^dct| --^ q 



106 

L 



ME&MC 



mm* 



| ^108 

-^|VLC| 



j— *■ VLC MUX 

0V1O4 

^dctKios 



(b) 



WftW J™ 201 202 203 204 
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[H2 7] 



(a) 



% 1 ftSffcfiSW) 



















(b) 



□MUX 




VLD 




IQ 




IOCT 




(72)^BJ# = # 

*^IP=F«BBK*BaBI-TBllSl^ Me 



F*-A(#%) 5C059 KK15 LAOO LB07 MAOO MA05 
MA23 ME01 NN01 NN03 NN28 
PP05 PP06 PP07 TAOO TB03 
TC11 TD12 UA38 
5J064 AA02 BA09 BA13 BA16 BB03 
BC14 BC16 BC25 BD01 



